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INCENTIVES TO (IRREVERSIBLE) INVESTMENTS
UNDER DIFFERENT REGULATORY REGIMES
Abstract
This paper addresses the issue of how regulatory constraints affect
firm's investment choices when the firm has the option to delay
investment. The RPI-x rule is compared to a profit sharing rule, which
increases the x factor in case profits go beyond a given level. It is
shown that these rules are identical in their impact on investment
choices, in that the change in the option value exactly compensates
the change in the “direct“ profitability of investment. The result is then
analysed in the light of option theory and explained on the basis of
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Wklv sdshu dgguhvvhv wkh lvvxh ri krz uhjxodwru| frqvwudlqwv di0
ihfw up*v lqyhvwphqw fkrlfhv zkhq wkh up kdv wkh rswlrq wr ghod|
lqyhvwphqw1 Wkh USL  { uxoh lv frpsduhg wr d surw vkdulqj uxoh/
zklfk lqfuhdvhv wkh { idfwru lq fdvh surwv jr eh|rqg d jlyhq ohyho1 Lw
lv vkrzq wkdw wkhvh uxohv duh lghqwlfdo lq wkhlu lpsdfw rq lqyhvwphqw
fkrlfhv/ lq wkdw wkh fkdqjh lq wkh rswlrq ydoxh h{dfwo| frpshqvdwhv
wkh fkdqjh lq wkh gluhfw surwdelolw| ri lqyhvwphqw1 Wkh uhvxow lv
wkhq dqdo|vhg lq wkh oljkw ri rswlrq wkhru| dqg h{sodlqhg rq wkh edvlv
ri wkh edg qhzv sulqflsoh1
4 Lqwurgxfwlrq
Wkh olwhudwxuh rq lqyhvwphqw lqfhqwlyhv lq uhjxodwhg lqgxvwulhv lqglfdwhv krz
d sulfh fds vxfk dv wkh e| qrz wudglwlrqdo -U  % surylghv wkh uhjxodwhg
up dssursuldwh lqfhqwlyhv wr lqyhvw1 Wkh lghd lv wkdw wkh uhjxodwhg sulfh
vkrxog lqfuhdvh dw d udwh htxdo wr wkh glhuhqfh ehwzhhq wkh h{shfwhg lq d0
wlrq udwh +wkh Uhwdlo Sulfh Lqgh{/ -U, dqg dq h{rjhqrxvo| jlyhq frpsrqhqw
Zh zrxog olnh wr wkdqn Jldfrpr Fdo}rodul iru frpphqwv rq dq hduolhu gudiw1
4+%, zklfk/ urxjko| vshdnlqj/ uhsuhvhqwv wkh h{shfwhg lqfuhdvh ri surgxfwlylw|
wkh up vkrxog dwwdlq1 E| pdnlqj sulfhv lqvhqvlwlyh dw wkh pdujlq wr up*v
fkrlfhv/ wkh -U  % uxoh dsshduv wr holplqdwh wkh grzqzdug eldv dqg wkh
skhqrphqrq nqrzq dv xqghulqyhvwphqw1 Dv Ehhvoh| dqg Olwwohfklog +4<;<,
sxw lw zkhq olvwlqj wkh pdlq dujxphqwv lq idyru ri -U  %/ Ehfdxvh wkh
frpsdq| kdv wkh uljkw wr nhhs zkdwhyhu surwv lw fdq hduq gxulqj wkh vshfl0
hg shulrg +dqg pxvw dovr devrue dq| orvvhv,/ wklv suhvhuyhv wkh lqfhqwlyh wr
surgxfwlyh h!flhqf| dvvrfldwhg zlwk xqfrqvwudlqhg surw pd{lpl}dwlrq1
Krzhyhu/ zh nqrz iurp wkh XN h{shulhqfh wkdw dq -U  % vfkhph
whqgv wr ohdyh wkh up odujh surwv/ vr wkdw vrph dxwkruv4 +dprqj rwkhuv/
Vdsslqjwrq dqg Zhlvpdq/ 4<<9> Exuqv/ Wxuyh| dqg Zh|pdq Mrqhv/ 4<<;,
kdyh eurxjkw lqwr frqvlghudwlrq dq dowhuqdwlyh fdoohg volglqj vfdoh +ru/ ohvv
fu|swlfdoo|/ surw vkdulqj,1 Dffruglqj wr wklv vfkhph/ lq fdvh wkh up*v
surwv jr eh|rqg d suh0vshflhg ohyho/ wkh % idfwru vkrxog eh dxwrpdwlfdoo|
dgmxvwhg xszdugv/ pdnlqj wkh sulfh0fds pruh vwulqjhqw> wklv uh0glvwulexwhv
uhqwv wr wkh frqvxphuv/ pdnlqj wkh v|vwhp pruh idlu dqg pruh vxvwdlqdeoh
iurp d srolwlfdo ylhzsrlqw1 Wklv v|vwhp kdv ehhq fulwlfl}hg e| vrph dxwkruv
+vhh h1j1/ Pd|hu dqg Ylfnhuv/ 4<<9, zkr 0 dprqj rwkhu wklqjv 0 vwuhvv wkdw
li kljkhu lqyhvwphqw vsxuv d wljkwhu sulfh fds/ wkhq zh kdyh d glv0lqfhqwlyh
wr lqyhvw1 Wkh vxshulrulw| ri wkh -U  % v|vwhp uhodwlyh wr surw vkdulqj
uxohv rq wkh jurxqg ri whfkqlfdo h!flhqf| zdv uhfrjql}hg dovr e| dgyrfdwhv
ri surw vkdulqj uxohv +h1j1/ O|rq/ 4<<9,/ zkr rqo| ghihqg wkh SV v|vwhp rq
wkh edvlv ri ryhudoo doorfdwlyh h!flhqf| +surw vkdulqj w|slfdoo| lqfuhdvhv
frqvxphuv vxusoxv,1
Zhlvpdq +4<<6, vkrzv wkdw zkhq sulfh fds uxohv lqfrusrudwh dq hohphqw
ri surw vkdulqj/ sulfh fdsv pd| uhsuhvhqw d zruvhqlqj uhodwlyh wr d sxuh
frvw edvhg uhjxodwlrq +d qrwrulrxvo| lqh!flhqw vhw0xs,1 Zkloh prvw sdshuv lq
wkh uhjxodwlrq olwhudwxuh lpsolflwo| frqvlghu ixoo| uhyhuvleoh lqyhvwphqwv/ zh
wdnh d glhuhqw dssurdfk zklfk/ iroorzlqj wkh prghuq wkhru| ri lqyhvwphqw/
vwuhvvhv krz wkhvh fkrlfhv duh w|slfdoo| luuhyhuvleoh51 Wkh frqvhtxhqfh ri
luuhyhuvlelolw| lv wkdw wkh ghflvlrq wr lqyhvw vkrxog frqvlghu wkh rswlrq ydoxh
ri lqyhvwphqw1 Dv dq luuhyhuvleoh fkrlfh hqwdlov exuqlqj dq rssruwxqlw|/ wkh
ydoxh ri zdlwlqj vkrxog eh frqvlghuhg1
Rxu vwxg| vkrzv wkdw luuhyhuvlelolw| ri lqyhvwphqw frqvlghudeo| fkdqjhv
wkh uhodwlyh ghvludelolw| ri wkh diruhphqwlrqhg uhjxodwru| srolflhv1 Zlwk lu0
uhyhuvleoh lqyhvwphqwv/ zh fdq vkrz wkdw wkh hhfw ri -U  % dqg surw
4Wklv sursrvdo/ douhdg| ghedwhg lq wkh XN/ kdv dovr ehfrph srsxodu dprqj vhyhudo
srolf| pdnhuv/ vxfk dv wkh Lwdoldq hohfwulflw| uhjxodwru1
5Dv vwdwhg e| Gl{lw dqg Slqg|fn +4<<7/ s16, Prvw lqyhvwphqw ghflvlrqv vkduh wkuhh
lpsruwdqw fkdudfwhulvwlfv/ lqyhvwphqw luuhyhuvlelolw|/ xqfhuwdlqw| dqg wkh delolw| wr fkrrvh
wkh rswlpdo wlplqj ri lqyhvwphqw1
5vkdulqj rq wkh lqfhqwlyhv wr lqyhvw pd| zhoo eh lghqwlfdo1 Wkh uhdvrq lv wkdw
wkh lqwurgxfwlrq ri wkh surw fhlolqj lqwr d -U  % vfkhph ghfuhdvhv wkh
qhw suhvhqw ydoxh ri wkh lqyhvwphqw/ exw dovr ghfuhdvhv wkh ydoxh ri zdlwlqj
+l1h1/ wkh rswlrq ydoxh, e| h{dfwo| wkh vdph dprxqw1 Wklv lv dq dssolfdwlrq
ri wkh edg qhzv sulqflsoh +Ehuqdqnh/ 4<;6,/ zklfk lqglfdwhv wkdw/ xqghu
lqyhvwphqw luuhyhuvlelolw|/ xqfhuwdlqw| dfwv dv|pphwulfdoo| vlqfh rqo| wkh xq0
idyrudeoh hyhqwv dhfw wkh fxuuhqw surshqvlw| wr lqyhvw1 Li/ wkxv/ surw vkdulqj
+l1h1/ wkh fkdqjh lq wkh % idfwru, rffxuv rqo| lq wkh jrrg vwdwh/ lqyhvwphqw
ghflvlrqv duh qrw dhfwhg1
Wklv sdshu lv olqnhg wr wzr vwuhdpv ri olwhudwxuh1 Wkh uvw rqh lv wkh
olwhudwxuh rq lqyhvwphqw luuhyhuvlelolw|1 Luuhyhuvlelolw| pd| dulvh iurp cohprq
hhfwv* +vhfrqg0kdqg fdslwdo jrrgv pd| eh lpsrvvleoh wr vhoo,/ dqg iurp fds0
lwdo vshflflw| +vhh Gl{lw dqg Slqg|fn/ 4<<7/ dqg Wuljhrujlv/ 4<<9,1 Hyhq
zkhq eudqg0qhz fdslwdo fdq eh hpsor|hg lq glhuhqw surgxfwlrqv/ lq idfw/ lw
pd| ehfrph vshflf rqfh lqvwdoohg1 Luuhyhuvlelolw| pd| eh fdxvhg e| lqgxvwu|
frpryhphqwv dv zhoo= zkhq d up fdq uhvhoo lwv fdslwdo/ exw wkh srwhqwldo
ex|huv rshudwlqj lq wkh vdph lqgxvwu| duh vxemhfw wr wkh vdph pdunhw frq0
glwlrqv/ wklv frpryhphqw reoljhv wkh up wr uhvruw wr rxwvlghuv1 Gxh wr
uhfrqyhuvlrq frvwv/ krzhyhu/ wkh up fdq vhoo wkh fdslwdo dw d frqvlghudeo|
orz sulfh wkdq dq lqvlghu zrxog eh zloolqj wr sd| li lw glg qrw idfh wkh vdph
edg frqglwlrqv dv wkh vhoohu1 Wkh luuhyhuvlelolw| ri fdslwdo h{shqglwxuhv lv
hyhq pruh reylrxv lq pdunhwv vxemhfw wr sulfh uhjxodwlrq/ zklfk duh w|slfdoo|
qdwxudo prqrsrolhv> wkh vfduflw| +ru wrwdo devhqfh, ri upv rshudwlqj lq wkh
vdph vhfwru dqg wkh sxeolf frqvwudlqwv frplqj iurp qdwxuh ri wkh vhuylfh
pd| uhsuhvhqw ghflvlyh idfwruv lq wklv uhvshfw61 Uhodwlyh wr wklv olwhudwxuh/
zh frqvlghu krz lqyhvwphqw lv dhfwhg e| glhuhqw uhjxodwru| uxohv/ vkrzlqj
krz wkh rswlrq ydoxh ri luuhyhuvleoh lqyhvwphqwv pdwwhuv lq ghwhuplqlqj wkh
rswlpdo uhjxodwru| srolf|1
Wkh vhfrqg vwuhdp ri olwhudwxuh lv wkh rqh rq uhjxodwlrq dqg lqyhvwphqw1
Vlqfh Odrqw dqg Wluroh +4<;9,/ zh nqrz wkdw rswlpdo sulfh vfkhphv hqwdlo d
glvwruwlrq lq upv* fkrlfhv1 Wr wdfnoh wklv sureohp/ wkh uxoh odehoohg -U
% zdv lqwurgxfhg1 Lq wklv fdvh/ lqyhvwphqw grhv qrw dhfw sulfh/ vr wkdw
wklv uxoh lv vxssrvhg wr kdyh plqlpxp glvwruwlrqdu| hhfwv rq lqyhvwphqw
fkrlfhv1
Ehhvoh| dqg Olwwohfklog +4<;<, vwuhvv wkdw wkh h!flhqf| surshuwlhv ri wklv
vfkhph pd| eh xqghuplqhg e| wzr dvshfwv1 Wkh uvw rqh lv wkdw wkh % idfwru
6Dq lghd ri wkh hpslulfdo uhohydqfh ri luuhyhuvleoh lqyhvwphqwv lq uhjxodwhg lqgxvwulhv
fdq eh rewdlqhg orrnlqj dw wkh vr fdoohg vwudqghg frvwv/ l1h1/ dw wkh ydoxh ri dvvhwv wkdw
iroorzlqj olehudolvdwlrq zloo kdugo| qg d uhpxqhudwlrq/ exw fdqqrw eh vkliwhg wr d glhuhqw
surgxfwlyh xvh1 Dffruglqj wr O|rq dqg Pd|r +5333, wkhvh frvwv fdq eh hvwlpdwhg iru wkh
XV hohfwulflw| vhfwru lq wkh qhljkerukrrg ri '533 eloolrq1
6lv vxemhfw wr shulrglf uhylhzv +hyhu| 708 |hduv,/ vr wkdw d frvw ghfuhdvh pd|
eh h{sorlwhg e| wkh uhjxodwru wr ghfuhdvh sulfhv lq wkh ixwxuh1 Wkh vhfrqg
idfwru lv wkh ulvn ri h{sursuldwlrq/ zklfk phdqv wkdw/ hyhq ehiruh wkh uhylhz/
wkh uhjxodwru pd| eh whpswhg wr lqwhuyhqh 0 iroorzlqj srolwlfdo suhvvxuh 0 lq
f d v h u p * vs u r  w vd s s h d ud v h { f h v v l y h o | k l j k 1
Lq rxu sdshu zh frqvlghu wkh rswlrq ydoxh ri dq lqyhvwphqw ri d jlyhq
dprxqw/ wr vhh krz glhuhqw uhjxodwru| vfkhphv dhfw wkh wlplqj ri lqyhvw0
phqw1 Qrwlfh wkdw khuh zh gr qrw lqwurgxfh dq| ri wkhvh hohphqwv lqglfdwhg
e| Ehhvoh| dqg Olwwohfklog +4<;<, dv frxqwhuydlolqj idfwruv/ vr wkdw rqh zrxog
h{shfw -U  % wr hphujh dv wkh pruh ghvludeoh uhjxodwru| uxoh1 Rq wkh
frqwudu|/ rxu pdlq uhvxow lv wkdw/ hyhq lq wkh h{wuhpho| idyrudeoh fdvh zh h{0
dplqh/ surw vkdulqj grhv qrw xqghushuirup wkh sxuhvw yhuvlrq ri -U %71
Wkh sdshu lv rujdql}hg dv iroorzv1 Wkh qh{w vhfwlrq surylghv wkh vlpsohvw
dqdo|wlfdo vhw0xs lq zklfk wkh sureohp ri luuhyhuvleoh lqyhvwphqwv fdq eh
vwxglhg/ uhfdoolqj wkh edg qhzv sulqflsoh1 Vhfwlrq 6 surylghv wkh pdunhw
prgho/ vwuhvvlqj krz wkh wudglwlrqdo ylhz ri lqyhvwphqw lqglfdwhv wkdw surw
vkdulqj whqgv wr glvidyru lqyhvwphqw1 Vhfwlrq 7 lqwurgxfhv wkh rswlrq ydoxh
ri lqyhvwphqw/ vkrzlqj krz wkh uhvxow fdq fkdqjh zkhq zh frqvlghu wklv
dvshfw1 Vhfwlrq 8 h{whqgv wkh suhylrxv dqdo|vlv lq frqwlqxrxv wlph/ vkrzlqj
krz suhylrxv uhvxowv krog lq wklv ohvv vshflf vhw0xs1 Vhfwlrq 9 h{whqgv wkh
prgho wr wkh fdvh ri frvw0uhgxflqj lqyhvwphqwv/ vkrzlqj krz wkh vdph uhvxowv
iroorz1 Vhfwlrq : dqdo|vhv wkh delolw| ri wkhvh uxohv wr h{wudfw upv* uhqwv iru
d jlyhq glvwruwlrqdu| hhfw1 Vhfwlrq ; frqfoxghv wkh sdshu1
5 D vlpsoh glvfuhwh0wlph prgho
Lq wklv vhfwlrq zh lqwurgxfh d vlpsoh glvfuhwh0wlph lqqlwh krul}rq prgho
ghvfulelqj wkh ehkdylru ri d frpshwlwlyh ulvn0qhxwudo up1 Wkh prgho dqg
wkh qrwdwlrq iroorz Gl{lw dqg Slqg|fn +4<<7/ Fk1 5,1 Lq sduwlfxodu/ zh
dvvxph wkdw ulvn lv ixoo| glyhuvldeoh dqg wkdw wkh ulvn0iuhh lqwhuhvw udwh o lv
{hg1
D pdunhw lv fkdudfwhul}hg e| wkh lqyhuvh ghpdqg ixqfwlrq R| ' RE^|/
zkhuh R| dqg ^| duh sulfh dqg txdqwlw| ri wkh jrrg dw wlph |1S u r g x f w l r q
wdnhv sodfh dw d shu0shulrg frvw jlyhq e|  ' S|^|1 Ixuwkhupruh/ lq rughu wr
7Wklv uhvxow fdq eh xvhixoo| olqnhg wr vrph uhfhqw uhvxowv ri wkh hpslulfdo olwhudwxuh1
Iru lqvwdqfh/ Fuhz dqg Nohlqgruihu +4<<9, dqg wkh sdshuv wkh| uhylhz vwuhvv krz wkh
suhvxphg vxshulrulw| ri rswlpdo sulfh uxohv grhv qrw hphujh vr fohduo| iurp h{shulhqfhv
lq glhuhqw frxqwulhv dqg vhfwruv1 Wkh fodlp wkdw USL  { uxohv ohdg wr pruh h!flhqw
lqyhvwphqw sdwwhuqv wkdq surw uhodwhg uhjxodwru| vfkhphv grhv qrw qg d fohdu hpslulfdo
vxssruw1
7surgxfh wkh up qhhgv wr exlog dq lqiudvwuxfwxuh1 Wklv frxog eh wkh fdvh/
iru lqvwdqfh/ ri dq hqhuj| glvwulexwru wkdw kdv wr ghflgh zkhwkhu ru qrw wr
lqyhvw lq d qhz qhwzrun +hlwkhu d slsholqh ru zluhv, lq rughu wr vhuyh d wrzq/
nqrzlqj wkdw kh zloo eh vxemhfw wr d fhuwdlq uhjxodwru| uhjlph1 Wkxv zh
lqwurgxfh wkh iroorzlqj=
 Dvvxpswlrq 4 +lqyhvwphqw,1 Surgxfwlrq uhtxluhv d rqh0r lqyhvwphqw
ri d jlyhq dprxqw U1
Wkh lpsruwdqw dvshfw ri wklv dvvxpswlrq lv wkdw wkh dprxqw ri lqyhvw0
phqwv lv jlyhq1 Dowkrxjk upv riwhq kdyh wkh srvvlelolw| wr pdujlqdoo| dgmxvw
wkh ydoxh ri wkhlu h{shqglwxuhv/ lw lv dovr wuxh wkdw wkh vl}h ri prvw lqyhvwphqw
surmhfwv wkdw xwlolwlhv idfh lv e| dqg odujh ghwhuplqhg e| wkh vl}h ri wkh duhd
wkh| zdqw wr vhuyh1 Exloglqj d qhz hohfwulf olqh frqqhfwlqj wzr qrghv ri d
wudqvplvvlrq v|vwhp wr lpsuryh lwv uholdelolw|/ ru d slsholqh wr vhoo jdv wr d
qhz flw| duh fkrlfhv wkdw hqwdlo dq h{shqglwxuh wkdw fdq rqo| sduwldoo| eh
frqwuroohg e| wkh up1 Wklv w|sh ri pdmru lqyhvwphqwv lv zkdw zh irfxv rq1
Reylrxvo|/ lq wkhvh fdvhv wkh up lv ohiw zlwk wzr pdmru fkrlfhv= zkhwkhu
ru qrw wr xqghuwdnh wkh lqyhvwphqw/ dqg zkhq wr gr vr1 Wkhuhiruh/ zkloh
wkh qrwlrq ri xqghulqyhvwphqw w|slfdoo| uhihuv wr wkh dprxqw vshqw e| wkh
up/ lq wklv frqwh{w zh zloo wdon ri xqghulqyhvwphqw uhihuulqj wr wkh sured0
elolw| wkdw d up lqyhvwv dqg wr wkh gdwh ri wkh lqyhvwphqw1 Wkh dssduhqw
glhuhqfh ehwzhhq rxu qrwlrq dqg wkh xvxdo rqh lv vlpso| gxh wr wkh idfw wkdw
zh h{solflwo| prgho xqfhuwdlqw| dqg wlph1 D orzhu suredelolw| ri lqyhvwlqj
ghfuhdvhv wkh h{shfwhg ydoxh ri lqyhvwphqw1 D ghod| lq wkh ghflvlrq ghfuhdvhv
lwv suhvhqw ydoxh1
Wr dqdo|}h wkh fkrlfh ri zkhq wr lqyhvw zh dvvxph wkdw wkh up kdv dq
lqqlwh wlph krul}rq dqg pd{lpl}hv wkh +glvfrxqwhg, suhvhqw ydoxh ri ixwxuh
h{shfwhg surw1 Li wkh up rshudwhv +l1h1/ li lw xqghuwdnhv wkh lqyhvwphqw,/
lwv shu0shulrg surwv duh ghqrwhg e|
| 'd RE^|  S|o^| +4,
Erwk sulfh dqg frvw iroorz d ghwhuplqlvwlf wuhqg1 Sulfh jurzv dw d udwh k
+zh zloo eh pruh vshflf lq wklv lvvxh odwhu rq,/ vr wkdw zh kdyh R| ' RfEnk|1
Rshudwlqj frvwv ghfuhdvh dw d udwh cvr wkdw S| ' SfE|1 Shu shulrg surwv
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Eno||  f/ vr wkdw surgxfwlrq lv zruwkzkloh>






Lqlwldo sulfh Rf lv vhw dw d ohyho/ dqg lw lv frqyhqlhqw wr ghqh 6 
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iru |  
Wkh vhfrqg hohphqw zh zdqw wr lqwurgxfh lv xqfhuwdlqw| rq ixwxuh gh0
pdqg1 Lq wklv vhfwlrq/ zkhq wlph lv glvfuhwh/ zh prgho xqfhuwdlqw| dv iroorzv=
 Dvvxpswlrq 5 +ghpdqg,1 Ghpdqg iroorzv d elyduldwh vwrfkdvwlf surfhvv1
Dw wlph 3 ghpdqg lv ^f1 Dw wlph 4/ zlwk suredelolw| 4/ ghpdqg zloo ulvh
wr En^f/ dqg zlwk suredelolw| E4 lw zloo gurs wr E_^f/z l w k







zlwk suredelolw|   4 +6,
Wkhuhiruh8/ dw wlph 4 surw zloo eh hlwkhu E n 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zlwk  ' _c
8Lqwurgxflqj d frpprq ghpdqg wuhqg zlwk xszdug ru grzqzdug pryhphqwv iurp wkh
wuhqg zrxog eh srvvleoh/ exw lw zrxog lqwurgxfh olwwoh dgglwlrqdo vxevwdqfh1
9514 Wkh Edg Qhzv Sulqflsoh
Wkh w|slfdo lqyhvwphqw sureohp frqvlghuhg lq wkh uhjxodwlrq olwhudwxuh wdnhv
xs wkh iroorzlqj irup1 D up kdv wkh rssruwxqlw| wr pdnh d +vhtxhqfh ri,
lqyhvwphqw+v,/ g/ zklfk uhgxfh yduldeoh frvw dqg zkrvh ohyho lv ghwhuplqhg
e| surw pd{lpl}dwlrq= wkh pdujlqdo uhyhqxh iurp lqyhvwphqw lv htxdo wr lwv
pdujlqdo frvw +o,1 Li surw lv Z ' -E^ogE^cg/ zkhuh -E^ lv uhyhqxh/
^ lv rxwsxw dqg  lv yduldeoh frvw/ surw pd{lpl}dwlrq hqwdlov o ' E^cg
Qrwlfh wkdw wklv frlqflghv zlwk zhoiduh pd{lpl}dwlrq1 Lq wkh suhvhqfh ri
d uhjxodwru| frqvwudlqw/ sulfh +dqg khqfh -, ydulhv zlwk pdujlqdo frvw/ vr
wkdw dq lqfuhdvh lq g pd| ghfuhdvh wkh up*v uhyhqxhv1 Wklv lqwurgxfhv d
glvwruwlrq lq wkh up*v fkrlfh nqrzq dv xqghulqyhvwphqw1
Wkh wudglwlrqdo dqdo|vlv vwxglhv wkh lqyhvwphqw ghflvlrqv ri d uhjxodwhg
up frqfhqwudwlqj rq d rqh0shulrg surw ixqfwlrq/ zklfk vxppdul}hv wkh qhw
suhvhqw ydoxh ri ixwxuh fdvk  rzv1 Lq sduwlfxodu/ lw lpsolflwo| dvvxphv wkdw
lqyhvwphqw lv ixoo| uhyhuvleoh91 Wklv dvvxpswlrq lv idluo| xquhdolvwlf1 Khqfh/
lq wklv vhfwlrq zh zloo glvfxvv luuhyhuvleoh fkrlfhv/ xqghu d jlyhq lqyhvwphqw
wlph/ dqg/ lq wkh qh{w vhfwlrq/ zh zloo ixuwkhu h{whqg wkh prgho doorzlqj iru
ghod|v lq lqyhvwphqw1
Pruhryhu/ khuh zh zdqw wr frqvlghu d voljkwo| glhuhqw lqyhvwphqw sure0
ohp/ qdpho| rqh zkhuh wkh up qhhgv wr lqyhvw lq rughu wr rshudwh:1D ww l p h
f wkh up pxvw ghflgh zkhwkhu ru qrw wr pdnh dq lqyhvwphqw ri jlyhq frvw U1
Lq wklv vhw0xs/ lw lv qdwxudo wr orrn dw xqghulqyhvwphqw dv d fdvh lq zklfk
lqyhvwphqw ri d jlyhq frvw lv hlwkhu ohvv olnho| wr rffxu +xqghulqyhvwphqw lq
h{shfwhg ydoxh, ru srvwsrqhg +vr wkdw wkh suhvhqw ydoxh ri wkh lqyhvwphqw lv
uhgxfhg,1
9Ixoo lqyhvwphqw uhyhuvlelolw| lpsolhv wkdw wkh uhvdoh sulfh ri fdslwdo lv htxdo wr lwv
sxufkdvh sulfh/ qdpho| wkdw wkh vhfrqgdu| pdunhw lv h!flhqw1 Xqghu uhyhuvlelolw|/ wkh up
lqvwdoolqj fdslwdo dftxluhv d sxw rswlrq dqg d fdoo rswlrq ri htxdo ydoxh> wklv lv zk| wkh
wzr rswlrqv fdqfho rxw dqg wkhuh lv qr qhhg wr h{solflwo| vshfli| wkhlu suhvhqfh1
Uhvhoolqj wkh fdslwdo odwhu lv olnh h{huflvlqj wkh sxw rswlrq1 Li/ frqyhuvho|/ wkh up
h{sdqgv lqvwdoohg fdslwdo wkh fdoo rswlrq lv h{huflvhg +vhh Deho hw do1/ 4<<9,1
Zkhq lqyhvwphqw lv rqo| sduwldoo| uhyhuvleoh/ l1v1 wkh uhvdoh sulfh ri fdslwdo lv ohvv wkdq lwv
sxufkdvh sulfh/ wkh ydoxh ri wkh sxw rswlrq lv orzhu dqg wkh lqfhqwlyh wr lqyhvw lv uhgxfhg1
Zkhq/ qdoo|/ lqyhvwphqw lv luuhyhuvleoh/ qr uhvdoh lv srvvleoh dqg wkh ydoxh ri wkh sxw
rswlrq lv qlo1
Lq vwxg|lqj lqyhvwphqw ghflvlrqv zlwk sduwldo uhyhuvlelolw|/ Deho dqg Hehuo| +4<<9, vkrz
wkdw hyhq zkhq wkh glhuhqfh ehwzhhq wkh sxufkdvh dqg uhvdoh sulfhv ri fdslwdo lv vpdoo/
wkh fdvh ri ixoo luuhyhuvlelolw| surylghv d ehwwhu dssur{lpdwlrq wr lqyhvwphqw ehkdylrxu
wkdq wkh fdvh zlwk frvwohvv uhyhuvlelolw|1 Wklv lqgxfhv xv wr frqvlghu wkh luuhyhuvlelolw| fdvh
dv dq dssur{lpdwlrq ri wkh pruh sodxvleoh fdvh ri sduwldo uhyhuvlelolw|1
:Zh zloo odwhu vkrz wkdw dqdorjrxv frqglwlrqv krog lq wkh fdvh ri frvw0uhgxflqj
lqyhvwphqwv1







Wklv phdqv wkdw wkh lqyhvwphqw surmhfw zloo eh surwdeoh rqo| lq fdvh
ri jrrg qhzv/ l1h1 li ghpdqg lqfuhdvhv1 Fohduo|/ dv wkh glvfrxqwhg frvw
ri lqyhvwphqw lv odujhu wkdq wkh suhvhqw glvfrxqwhg ydoxh ri ixwxuh surwv lq
wkh edg vwdwh/ lqyhvwphqw lv qrw surwdeoh li ghpdqg ghfuhdvhv1 Wklv lpsolhv
wkdw d grzqzdug mxps lq wkh up*v surwdelolw| fdq eh lqwhusuhwhg dv edg
qhzv1 Li hlwkhu vlgh ri wkh deryh grxeoh lqhtxdolw| glg qrw krog/ wkh sureohp
zrxog eh wulyldo1
Ohw xv qrz vwxg| wkh up*v lqyhvwphqw srolf|1 Wkh h{shfwhg suhvhqw
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Rf^f  U +9,
Lq wkh devhqfh ri dq| rssruwxqlw| wr ghod| lqyhvwphqw/ wkh up*v ghflvlrq
lv wkh rqh wkdw pd{lpl}hv wkh qhw suhvhqw ydoxh ri wkh zkroh lqyhvwphqw
rssruwxqlw|/ qdpho| wkh up fkrrvhv
4@ iTfcfj +:,









Qrwlfh wkdw zkhq lqyhvwphqw lv uhyhuvleoh/ jlyhq +8, li dw | 'ghpdqg
jrhv grzq + ' _, wkh up zloo glyhvw1
;Pruh irupdoo| wkh h{shfwhg suhvhqw ydoxh dw wlph 3 ri lwv ixwxuh sd|rv/ qhw ri wkh










Krzhyhu/ jlyhq dvvxpswlrq +8,/ wkh deryh htxdwlrq uhgxfhv wr +9,1
;Zkhq/ lqvwhdg/ lqyhvwphqw lv luuhyhuvleoh dqg wkh up lv deoh wr srvwsrqh
lqyhvwphqw/ uxoh +:, lv lqfruuhfw/ vlqfh d srvlwlyh ydoxh ri Tf lv qrw vx!0
flhqw wr lqyhvw1 Li wkh up fdq srvwsrqh lqyhvwphqw/ lq idfw/ lw kdv wkh srvvl0
elolw| ri zdlwlqj iru qhz lqirupdwlrq1 Wklv lpsolhv wkdw wkh up lv hqgrzhg
zlwk dq rswlrq<1 Wr ghflgh zkhq wr lqyhvw/ wkhuhiruh/ wkh up frpsduhv









zklfk lv srvlwlyh jlyhq +8,1 Qrwh wkdw wklv lpsolhv wkdw wkh up lqyhvwv dw
wlph 4 rqo| li lw uhfhlyhv jrrg qhzv +l1h1 lw idfhv dq xszdug vkliw lq surwv,431
Zkloh wkh up*v ghflvlrq wr lqyhvw dw wlph  lv edqdo ehfdxvh ri frpsohwh
lqirupdwlrq +wkh up lqyhvwv rqo| lq wkh jrrg vwdwh,/ dw wlph f wkh up
kdv wr ghflgh zkhwkhu wr lqyhvw lpphgldwho|/ ru zkhwkhu wr zdlw xqwlo ixoo
lqirupdwlrq lv rewdlqhg1 Li lw lqyhvwv qrz/ lw zloo hqmr| wkh surw vwuhdp
ehwzhhq wlph f dqg wlph  Krzhyhu/ lqyhvwlqj lpsolhv wkh h{huflvh ri wkh
rswlrq wr ghod| dqg hqwdlov sd|lqj dq rssruwxqlw| frvw/ htxdo wr rswlrq ydoxh1
Wkh rswlpdo ghflvlrq lv wkh rqh wkdw pd{lpl}hv wkh qhw suhvhqw ydoxh ri wkh
zkroh lqyhvwphqw rssruwxqlw|/ qdpho| hqwdlov fkrrvlqj=
4@ iTfcT j +43,
D frpsdulvrq ri sureohp +:, zlwk sureohp +43, doorzv xv wr frpsxwh wkh
ydoxh ri wkh rswlrq wr srvwsrqh1 Vxewudfwlqj +:, iurp +43, |lhogv
4@ iTfcT j4@ iTfcfj ' 4@ iTcfj +44,
zklfk lv wkh ydoxh ri wkh rswlrq wr srvwsrqh lqyhvwphqw1
Ri frxuvh/ jlyhq dvvxpswlrq +8,/ wkh vroxwlrq wr +44, lv +<,1 Wkhuhiruh/
wkh rswlpdo vwrsslqj wlph lv jlyhq e| wkh frpsdulvrq ehwzhhq Tf dqg
<Dv vkrzq e| PfGrqdog dqg Vlhjho +4<;8/ 4<;9,/ wkh rssruwxqlw| wr lqyhvw lv dqdorjrxv
wr d shushwxdo fdoo rswlrq1

















Krzhyhu/ jlyhq dvvxpswlrq +8,/ wkh deryh htxdwlrq erlov grzq wr +<,1
<T1 Li/ wkhuhiruh/ Tf :  T / lpphgldwh lqyhvwphqw lv xqghuwdnhq1
Li lqvwhdg T :T f/ wkhq zdlwlqj rqh shulrg lv ehwwhu1
Wkh lqyhvwphqw uxoh fdq eh uhzulwwhq e| frpsdulqj wkh dowhuqdwlyh srol0














Htxdwlrq +45, ghqhv RW
f dv wkh wuljjhu sulfh lq wklv uhihuhqfh fdvh= qdpho|
zkhq Rf :R W
f/ lpphgldwh lqyhvwphqw lv suhihuuhg1 Dv vkrzq e| +45,/ wkh
lqyhvwphqw ghflvlrq ghshqgv rq wkh h{whqw ri wkh grzqzdug ghpdqg vkliw/
_/ dqg lwv suredelolw| E  4/ exw lv lqghshqghqw ri wkh xszdug pryh*v
sdudphwhu1
Wklv srlqw lv dq lpphgldwh frqvhtxhqfh ri Ehuqdqnh*v +4<;6, Edg Qhzv
Sulqflsoh +EQS,= xqghu lqyhvwphqw luuhyhuvlelolw|/ xqfhuwdlqw| dfwv dv|p0
phwulfdoo| vlqfh rqo| wkh xqidyrudeoh hyhqwv dhfw wkh fxuuhqw surshqvlw| wr
lqyhvw441 Wkh EQS lpsolhv wkdw wkh kljkhu wkh lqyhvwphqw frvw Uc wkh kljkhu
wkh uhwxuq uhtxluhg wr frpshqvdwh iru luuhyhuvlelolw| dqg/ frqvhtxhqwo|/ wkh
kljkhu wkh wuljjhu srlqw1
6 Uhjxodwlrq dqg luuhyhuvlelolw|
Lq wkh suhylrxv vhfwlrq zh kdyh uhvwdwhg d zhoo nqrzq uhvxow lq wkh wkhru|
ri lqyhvwphqw1 Ohw xv qrz wxuq wr dq h{solflw frqvlghudwlrq ri wkh sulfh
uhjxodwlrq/ lq rughu wr hvwdeolvk krz lw dhfwv d up*v ghflvlrq1
614 Sxuh sulfh fds
Zh zloo uvw dvvxph wkdw uhjxodwlrq iroorzv wkh wudglwlrqdo sulfh0fds uxoh
nqrzq dv -U  % +Ehhvoh| dqg Olwwohfklog/ 4<;<,1
Ghqlwlrq 4 +Sulfh Fds, Xqghu wkh Sulfh Fds -U  % uxoh/ li wkh up
vwduwv surgxflqj dw wlph h |/ wkh lqlwldo sulfh Rh | lv jlyhq/ dqg lwv g|qdplfv ryhu
dq lqqlwh shulrg ri wlph lv ghqhg e| wkh glhuhqfh ehwzhhq wkh lq dwlrq
udwh +fkdqjhv lq wkh uhwdlo sulfh lqgh{/ -U, dqg dq h{rjhqrxv idfwru %=
R|n 'E n-U  %R| +SF,
iru |  h |1
44Dv vwdwhg e| Ehuqdqnh +4<;6,/ Wkh lqyhvwru zkr ghfolqhv wr lqyhvw lq surmhfw l wrgd|
+exw uhwdlqv wkh uljkw wr gr vr wrpruurz, jlyhv xs vkruw0uxq uhwxuqv1 Lq h{fkdqjh iru wklv
vdfulfh/ kh hqwhuv shulrg w.4 zlwk dq rswlrq +111,1 Lq ghflglqj zkhwkhu wr ex| wklv
rswlrq +111,/ wkh lqyhvwru wkhuhiruh frqvlghuv rqo| edg qhzv vwdwhv lq w.4 +111, ^s1 <506`1
43Wkh idfwru % lv olqnhg wr wkh surgxfwlylw| jdlq +frvw uhgxfwlrq, wkdw wkh
uhjxodwru h{shfwv wkh up wr eh fdsdeoh ri dfklhylqj hyhu| |hdu/ exw lv gh0
whuplqhg dw wkh ehjlqqlqj dqg lv wkxv h{rjhqrxv wr wkh up1 Dv douhdg|
vwuhvvhg/ wkh orjlf ri wkh -U% uxoh lv wkdw/ e| pdnlqj sulfhv lqvhqvlwlyh dw
wkh pdujlq wr up*v fkrlfhv/ lw dsshduv wr holplqdwh xqghulqyhvwphqw1 Dovr
qrwlfh wkdw khuh zh dvvxph wkdw sulfh g|qdplfv lv jlyhq ryhu dq lqqlwh krul0
}rq/ vr wkdw fxuuhqw lqyhvwphqwv kdyh qr lpsdfw rq sulfhv hlwkhu lq wkh vkruw0
ru lq wkh orqj0uxq1
Li wkh up grhv qrw xqghuwdnh wkh lqyhvwphqw/ lw fdqqrw surgxfh dqg lwv
surw lv }hur1 Ohw xv dvvxph iru wkh prphqw wkdw lqyhvwphqw fdq rqo| wdnh
s o d f hd ww l p hf/ vr wkdw wkh up kdv qr rswlrq wr ghod| lw> zh zloo uhod{ wklv
dvvxpswlrq lq wkh qh{w vhfwlrq1
Li wkh up lqyhvwv/ shu0shulrg surwv duh wkxv45
| '
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RfE n -U  %
|  SfE  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Zkhq lqyhvwphqw lv luuhyhuvleoh exw wkh up fdqqrw srvwsrqh lw/ wkh up
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no  Li wkh lqlwldo sulfh Rf lv vhw dw d ohyho deryh lqlwldo frvw Sf/v rw k d w

























Wklv ohdgv wr wkh uxoh= lqyhvw li Rf :R

f1 Rwkhuzlvh/ lqyhvwphqw lv qhyhu
xqghuwdnhq1 Wkh whup R

f wkxv ghqrwhv wkh wuljjhu sulfh lq fdvh ri sxuh sulfh
fds uhjxodwlrq1
Lw lv hdv| wr fkhfn wkh iroorzlqj






Y% : f,1 Wklv lpsolhv wkdw
kdylqj d -U  % uhgxfhv wkh lqfhqwlyh wr lqyhvw1
45Dv zh orrn dw wkh frqvhtxhqfhv ri glhuhqw uhjxodwru| vfkhphv rq d up*v ghflvlrqv/
frvwv duh frqvlghuhg nqrzq1 Wkh fkrlfh ri wkh rswlpdo sulfh vkrxog lqvwhdg frqvlghu
dv|pphwulf lqirupdwlrq/ exw wklv lv eh|rqg wkh vfrsh ri wkh fxuuhqw zrun1
44615 Surw vkdulqj
Wr wdfnoh wkh idluqhvv frqfhuq suhylrxvo| phqwlrqhg/ dq dowhuqdwlyh wr -U
% kdv ehhq sursrvhg/ fdoohg volglqj vfdoh +ru 0 ohvv fu|swlfdoo| 0 surw vkdu0
lqj,461W k l vv f k h p hl vg h  q h gd vi r o o r z v =
Ghqlwlrq 5 +Surw vkdulqj, Xqghu wkh Surw Vkdulqj uhjxodwru| phfkd0
qlvp/ wkh -U  % uxoh uhpdlqv lq sodfh dv orqj dv surw uhpdlqv ehorz
dq h{rjhqrxv ohyho h 1L i | : h / lq shulrg | nwkh sulfh ghfuhdvh idfwru





E n -U  %R| li |  h 
E n -U  %R| li | : h / zlwk % :%
+SV,
Wkxv/ wkh sulfh ghfuhdvh idfwru uhpdlqv frqvwdqw dv orqj dv surwv duh
frqvlghuhg uhdvrqdeoh1 Zkhq wkh ehfrph h{fhvvlyh/ wklv phfkdqlvp uh0
glvwulexwhv sduw ri wkh vxusoxv wr wkh frqvxphuv1 Lq wklv vhfwlrq zh dqdo|}h
wklv lvvxh1
Wklv vzlwfk srlqw h  zloo eh uhdfkhg ghshqglqj rq zkhwkhu wkh vwdwh dw
wlph 4 zloo eh jrrg ru edg1 Ghqh wkh vzlwfk wlph iru wkh jrrg vwdwh dv
| ' | m
q
RfE n -U  %
|3  SfE  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E n 
|3^f ' h 
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Wkh ghqlwlrq ri | lpsolflwo| dvvxphv wkdw wkh vwduwlqj sulfh jxdudqwhhv d
surw ohyho ehorz h 1 Zh dovr dvvxph wkdw li wkh edg vwdwh rffxuv/ wkh vzlwfk
srlqw h  zloo qhyhu eh uhdfkhg/ qdpho|
C|
W
2 ' | m
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+48,
Dvvxpswlrq +48, 0 zklfk ghqhv d edg qhzv dv rqh dvvrfldwhg wr d surw
ohyho erxqghg dzd| iurp h  0 ghvhuyhv d eulhi frpphqwv1 Wkh idfw ri uhdfklqj
dv z l w f ks r l q wh  lv lpsolflwo| d jrrg qhzv1
Uhpdun 5 Li zh dvvxphg wkdw |W
2 h{lvwv/ zh zrxog lpsolflwo| dvvxph wkdw
wkh edg qhzv vlpso| frqvlvwv ri d ghod| lq dfklhylqj kljk surwv/ qdpho|
d ghod| lq jrrg qhzv1 Wklv lv d frqwudglfwlrq lq whupv1 Jlyhq wkh h{lvwhqfh
ri |W
2/ lq idfw/ wkh up zrxog idfh wzr dowhuqdwlyh vwdwhv/ rqh ehwwhu wkdq wkh
46Qrwlfh wkdw rqh frxog dovr kdyh dq lqwhuyhqwlrq uxoh edvhg rq wkh ohyho ri uhyhqxhv
lqvwhdg ri surwv> vhh Vdsslqjwrq dqg Zhlvpdq +4<<9,1
45rwkhu1 Lq erwk fdvhv/ krzhyhu/ wkh up zrxog jdlq iurp lqyhvwlqj1 Lw lv txlwh
reylrxv/ jlyhq wkh hvwdeolvkhg uhvxowv rq lqyhvwphqw wkhru|/ wkdw wkh ehkdylru
ri wkh up zrxog qrw fkdqjh ehfdxvh ri wkh lqfuhdvh lq wkh % idfwru1 Rxu
uhvxow zrxog wkxv iroorz lq txlwh d wulyldo zd|/ vlqfh wkh up zrxog lqyhvw dw
wlph 3/ luuhvshfwlyh ri wkh wrxjkqhvv ri wkh uhjxodwru| srolf|1 Qrwh wkdw wklv
dvvxpswlrq grhv qrw hqwdlo sduwlfxodu uhvwulfwlrqv ru d orvv ri jhqhudolw|1 Lq
dq| fdvh/ wkh iroorzlqj vhfwlrq suhvhqwv wkh vdph uhvxow lq d pruh jhqhudo
vhw0xs1
O h wx vq r zz u l w hw k hTf
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Frqvlghulqj +47,/ hdv| frpsxwdwlrqv vkrz wkdw R7
f :R 
f  Wkhuhiruh=
Sursrvlwlrq 6 +Xqghulqyhvwphqw, Frqvlghu d uhjxodwhg prqrsro| zklfk kdv
wr ghflgh rq dq lqyhvwphqw ri jlyhq dprxqw1 Zkhq ghpdqg lv xqfhuwdlq dv
prghoohg lq +6, dqg lq wkh devhqfh ri dq| rswlrq wr ghod| lqyhvwphqw/ fru0
uhfwlqj wkh -U% uxoh zlwk d Surw Vkdulqj hohphqw pdnhv lqyhvwphqw ohvv
olnho| iru dq| jlyhq ydoxh ri Rf1
Wkhuhiruh/ lq wkh devhqfh ri dq| rswlrq wr ghod|/ d surw0vkdulqj irupxod
pljkw glvfrxudjh luuhyhuvleoh lqyhvwphqw1 Pruh suhflvho|/ li wkh lqlwldo sulfh






,ds u r m h f ww k d wz r x o g
eh fduulhg rxw zlwk d sulfh fds uhjxodwlrq zrxog qrw eh lqlwldwhg zlwk d
surw vkdulqj v|vwhp1 Wklv lv ehfdxvh wkh h{wudfwlrq ri d odujhu dprxqw ri
prqrsro| uhqw uhgxfhv Tfc wkhuhe| lqfuhdvlqj wkh wuljjhu srlqw dqg/ wkxv/
glvfrxudjlqj lqyhvwphqw1
46Uhpdun 6 Zh odeho wkh deryh uhvxow xqghulqyhvwphqw lq wkdw/ jlyhq lql0
wldo sulfh dqg d glvwulexwlrq ri frvw sdudphwhuv/ wkh h{shfwhg ydoxh ri lqyhvw0
phqw lv kljkhu xqghu Sulfh Fds wkdq xqghu Surw Vkdulqj1 Qrwlfh wkdw zkloh
wkh lqlwldo sulfh Rf lv ghwhuplqhg e| wkh uhjxodwru +dqg wkxv lv qrw d udq0
grp hohphqw iurp wkh ghflvlrq0pdnhu*v srlqw ri ylhz, frvw sdudphwhuv duh
qrw qhfhvvdulo| nqrzq wr wkh uhjxodwru1 Lqghhg/ wkh -U  % uxoh qgv lwv
udwlrqdoh lq wkh h{lvwhqfh ri dv|pphwulf lqirupdwlrq rq wkh up*v frvw sdud0
phwhuv/ zklfk iurp wkh ylhzsrlqw ri wkh ghflvlrq0pdnhu duh w|slfdoo| prghoohg
dv udqgrp yduldeohv +vhh/ dprqj rwkhuv/ Dupvwurqj hw do1 +4<<8,,1
Wklv uvw uhvxow uhsolfdwhv wkh vwdqgdug rqh/ frquplqj wkdw/ xqghu fhu0
wdlq flufxpvwdqfhv/ Surw Vkdulqj uhgxfhv wkh lqfhqwlyhv wr lqyhvw ri d uhjx0
odwhg prqrsro|1 Dv zloo eh vkrzq lq wkh qh{w vhfwlrq/ krzhyhu/ Sursrvlwlrq
6 idlov wr krog zkhq wkh up fdq fkrrvh zkhq lqyhvwlqj1
7 Wkh ydoxh ri wkh rswlrq wr ghihu lqyhvwphqw
Zkhq wkh up kdv wkh rssruwxqlw| wr srvwsrqh lqyhvwphqw/ d srvlwlyh ydoxh
ri Tf lv qr orqjhu d vx!flhqw frqglwlrq iru lqyhvwlqj1 Zkhq wkh up
pd| srvwsrqh lqyhvwphqw/ lq idfw/ ghod|lqj wkh ghflvlrq wr lqyhvw doorzv wkh
upv wr dftxluh ixuwkhu lqirupdwlrq1 Wklv lpsolhv wkdw wkh rswlrq wr ghod|
lv ydoxdeoh1 Wr ghflgh zkhq lqyhvwlqj/ wkhuhiruh/ Tf pxvw eh odujhu wkdq
w k hv x pr iw k hh  h f w l y hf r v w+ U, dqg wkh rssruwxqlw| frvw +l1h1 wkh ydoxh ri
wkh rswlrq wr zdlw,1 Iru vlpsolflw|/ lq wklv vhfwlrq zh vwlfn wr wkh suhylrxv
ghpdqg vwuxfwxuh dqg zh dvvxph wkdw wkh up fdq fkrrvh zkhwkhu lqyhvwlqj
dw wlph 3 ru dw wlph 4 +ru qhyhu,/ exw lv qrw doorzhg wr ixuwkhu srvwsrqh
lqyhvwphqw +odwhu rq wklv dvvxpswlrq zloo eh gursshg/ vkrzlqj wkdw wkh vdph
uhvxow iroorzv,1



























Frqglwlrq +4;, lpsolhv wkdw/ lq wkh jrrg vwdwh/ wkh suhvhqw glvfrxqwhg ydoxh
ri ixwxuh surwv lv odujhu wkdq wkh suhvhqw glvfrxqwhg ydoxh ri wkh h{solflw
lqyhvwphqw frvw/ dqg ylfh yhuvd1 Reylrxvo|/ li uhjxodwlrq lv wrr khdy| wkh
vhfrqg sduw ri +4;, grhv qrw krog dqg 0 wulyldoo| 0 qr lqyhvwphqw zloo eh
xqghuwdnhq> zh gr qrw frqvlghu wklv fdvh/ zkhuh wkh pdunhw qhyhu rshqv1
47714 Sxuh sulfh fds
Z k h qw k hu h j x o d w h g u pl vh q g r z h gz l w kd qr s w l r qw rg h o d | /l w vs u r e o h pl v










Dv lqyhvwphqw lv luuhyhuvleoh/ wkh Tf lv wkh vdph dv lq wkh sureohp zlwkrxw
wkh rswlrq wr ghod| +vhh +46,,/ l1h1 T
f ' T
f 1 Wkh rswlrq wr ghihu
lqyhvwphqw pdwwhuv lqvwhdg lq wkh fdofxodwlrq ri wkh rswlrq ydoxh/ zklfk fdq









































Qrwlfh wkdw wkh srvvlelolw| wr ghihu lqyhvwphqw fuhdwhv dq rswlrq ydoxh uhodwlyh
wr wkh fdvh zkhuh lqyhvwphqw fdq eh xqghuwdnhq hlwkhu dw wlph f ru qhyhu1
Wkh rswlrq h{sluhv dw wlph 4= lw fdq eh h{huflvhg hlwkhu dw wlph 3 ru dw wlph
41




















zklfk lv wkh wuljjhu srlqw deryh zklfk wkh suhvhqw glvfrxqwhg ydoxh ri fxu0
uhqw dqg ixwxuh surwv lv juhdwhu wkdq wkh vxppdwlrq ri wkh h{solflw frvw
ri lqyhvwphqw U soxv wkh rssruwxqlw| frvw +wkh fdoo rswlrq,1 Li Rf :R 
f /
wkhuhiruh/ lqyhvwphqw lv xqghuwdnhq lpphgldwho|1 Rwkhuzlvh/ wkh up qgv
lw pruh surwdeoh wr srvwsrqh lw1
Lw lv hdv| wr vkrz wkdw R
f :R 
f  Wklv lqhtxdolw| lv d vwudljkwiruzdug lp0
solfdwlrq ri wkh lqwurgxfwlrq ri wkh fdoo rswlrq1 Wklv rswlrq lv dq rssruwxqlw|
frvw zklfk pxvw eh dgghg wr wkh h{solflw frvw ri lqyhvwphqw U
Dv fdq eh vhhq/ li wkh up kdv wkh rswlrq wr srvwsrqh lqyhvwphqw/ wkh
lqyhvwphqw ghflvlrq ghshqgv rq wkh vl}h ri wkh grzqzdug pryh/ _/ dqg lwv
suredelolw| E  4/ exw lv lqghshqghqw ri wkh xszdug pryh*v sdudphwhu 1
Wkh EQS lpsolhv wkdw wkh kljkhu wkh lqyhvwphqw frvw Ucwkh kljkhu lv wkh ulvn

































































W k h u pl q y h v w vd ww l p hf zkhqhyhu Rf :R 7
f 1 Frpsdulqj wklv h{suhvvlrq






Zh fdq wkxv vxppdul}h wklv uhvxow lq wkh iroorzlqj Sursrvlwlrq1
Sursrvlwlrq 7 +Qhxwudolw| ri surw vkdulqj, Frqvlghu d uhjxodwhg prqrsro|
zklfk kdv wr ghflgh rq dq lqyhvwphqw ri d jlyhq dprxqw1 Zkhq ghpdqg lv
xqfhuwdlq dv prghoohg lq +6, dqg wkh wlplqj ri lqyhvwphqw lv hqgrjhqrxv/
fruuhfwlqj wkh -U  % uxoh zlwk d surw vkdulqj hohphqw grhv qrw pdnh
lqyhvwphqwv ohvv olnho| uhodwlyh wr wkh sxuh sulfh0fds ghylfh1
Vlqfh wkh wljkwhqlqj ri wkh sulfh fds wdnhv sodfh rqo| lq fdvh ri jrrg
qhzv/ wkh EQS lpsolhv wkdw/ zkloh surw vkdulqj dfwxdoo| uhgxfhv wkh up*v
uhqwv/ lw grhv qrw lqwhuihuh zlwk lwv ghflvlrq wr lqyhvw uhodwlyh wr wkh sxuh
sulfh0fds uxoh1 Wkhuh duh qr lqyhvwphqw surmhfwv wkdw zloo eh xqghuwdnhq
xqghu rqh uhjlph/ exw qrw xqghu wkh rwkhu1
Dv zloo eh vkrzq lq vhfwlrq 8/ wkh uhvxow ri Sursrvlwlrq 7 ghshqgv qhlwkhu
rq wkh dvvxpswlrq wkdw ghpdqg iroorzv d elyduldwh vwrfkdvwlf surfhvv qru
rq wkh k|srwkhvlv wkdw xqfhuwdlqw| ydqlvkhv diwhu rqh shulrg1 Hyhq zkhq
wkh up*v sd|r lv ghvfulehg e| d frqwlqxrxv vwrfkdvwlf surfhvv/ odvwlqj wr
lqqlw|/ wkh vdph uhvxow krogv1
49Wkh lqwxlwlrq iru wklv uhvxow fdq eh rewdlqhg frqvlghulqj krz wkh rswlrq
ydoxh ri lqyhvwphqw fkdqjhv wkh up*v sureohp1 Uhodwlyh wr wkh fdvh ri sxuh
sulfh fds/ surw vkdulqj uhgxfhv wkh qhw ydoxh ri wkh surmhfw dw wlph 3 +Tf,
dqg lwv rswlrq ydoxh ET e| wkhvdph dprxqw Wkhuhiruh wkh glhuhqfh
+Tf  T, lv xqdhfwhg e| surw vkdulqj/ dqg vr lv wkh lqyhvwphqw
ghflvlrq1
8 Wkh prgho lq frqwlqxrxv0wlph
Vr idu zh kdyh xvhg d yhu| vlpsoh prgho/ zkhuh lqyhvwphqw frxog eh xq0
ghuwdnhq rqo| dw wlph f ru dw wlph 1 Khuh zh zdqw wr h{whqg wkh suhylrxv
iudphzrun wr d frqwlqxrxv wlph vhw0xs/ zklfk doorzv xv wr vkrz krz wkh suh0
ylrxv uhvxow vwloo krogv lq d pruh sodxvleoh prgho/ zkhuh wkh up fdq lqyhvw
hlwkhu dw wlph f ru dw lq dq| ixwxuh gdwh1 Ixuwkhupruh/ xvlqj wkh qglqjv
ri wkh LFDSP zh fdq ghvfuleh wkh ehkdylru ri d ulvn0qhxwudo up rzqhg
e| ulvn0dyhuvh vkduhkroghuv/ wkhuhe| wdnlqj lqwr dffrxqw wkhlu ulvn suhplxp
^PfGrqdog dqg Vlhjho +4<;8/ 4<;9,`1
Rqfh lqyhvwphqw lv xqghuwdnhq/ fxuuhqw surwv duh
E|'d RE|  SE|o^E| +57,
Wkh up kdv dq lqqlwh wlph krul}rq dqg pd{lpl}hv wkh +glvfrxqwhg, suhvhqw
ydoxh ri ixwxuh h{shfwhg surw1 Sulfh lv vxemhfw wr sxeolf uhjxodwlrq/ dqg zh
zloo vwlfn wr wkh dvvxpswlrq wkdw uhjxodwlrq iroorzv wkh wudglwlrqdo sulfh0fds
uxoh nqrzq dv -U  %1
4:Iru vlpsolflw| zh dvvxph wkdw dRE|  SE|o kdv wkh iroorzlqj g|qdplfv47
_dRE|  SE|o
_|
'd RE|  SE|oE-U  % n  +58,
zkhuh wkh sdudphwhu  fdswxuhv srvvleoh frvw uhgxfwlrqv ryhu wlph1
Wr prgho ghpdqg xqfhuwdlqw|/ d qdwxudo h{whqvlrq ri wkh elyduldwh vwuxf0
wxuh +6, lv wkh iroorzlqj
 Dvvxpswlrq 5* +ghpdqg,1 Ghpdqg iroorzv d jhrphwulf Eurzqldq
prwlrq
_^E|'k^^E|_| n j^^E|_5^ +59,
zkhuh k^ dqg j^ duh wkh jurzwk udwh dqg yduldqfh sdudphwhu/ uhvshf0
wlyho|1
Xvlqj htxdwlrqv +57,/ +58,/ dqg +59,/ dqg dsso|lqj Lw÷*v ohppd zh fdq
rewdlq wkh surwv* g|qdplfv
47Wkh dvvxphg g|qdplfv ri ^s+w,  f+w,` lv qhfhvvdu| iru rewdlqlqj d forvhg0irup vroxwlrq1
Htxdwlrq +58, lv d vshfldo fdvh ri d pruh jhqhudo irupxodwlrq rewdlqhg e| dvvxplqj wkdw




Wr vkrz wklv/ ohw xv xvh wkh deryh htxdwlrqv dqg glhuhqwldwh ^s+w,  f+w,`= Zh wkxv rewdlq
g^s+w,  f+w,`
gw
@ i+USL .   {,^s+w,  f+w,`.
+USL .   {,f+w,   ^s+w,  f+w,`j
Vhwwlqj whup
i+USL .   {,f+w,   ^s+w,  f+w,`j @3




USL .   {

4;_E|'kE|_| n jE|_5 +5:,
zkhuh k  -U%nnk^ lv wkh h{shfwhg jurzwk udwh ri shu0shulrg surwv
dqg j ' j^ lv wkh vwdqgdug ghyldwlrq481 Jlyhq wkh glylghqg udwh B +zklfk
pxvw eh srvlwlyh lq rughu iru wkh qhw ydoxh ri wkh up wr eh erxqghg,/ li
wkh vkduhkroghuv duh ulvn0qhxwudo/ zh pxvw kdyh o  B ' k1L i / f r q y h u v h o | /
vkduhkroghuv duh ulvn0dyhuvh/ wkh glhuhqfh o  B wdnhv dffrxqw ri d wkh ulvn
suhplxp491 Wkxv/ zlwk qr orvv ri jhqhudolw| zh dvvxph o  B ' -U  % n
 n k^1 Vroylqj iru wkh glylghqg udwh zh wkxv rewdlq
BE%'o  -U n %  k^   +5;,
Ohw xv qrz xvh wkhvh uhvxowv lq wkh wzr fdvhv zh frqvlghu1
814 Sxuh sulfh fds
Wkh up pxvw vroyh d vwdqgdug rswlpdo vwrsslqj wlph sureohp/ qdpho| lw
pxvw fkrrvh wkh wlplqj ri lqyhvwphqw wr pd{lpl}h wkh h{shfwhg suhvhqw ydoxh







48Wkh prgho frxog eh hdvlo| h{whqghg e| dvvxplqj wkdw ^s+w,  f+w,` iroorzv d vwrfkdvwlf
surfhvv/ l1h1
g^s+w,  f+w,` @ ^s+w,  f+w,`^+USL .   {,gw . sfg}sf`=
Wklv pd| eh wkh fdvh/ iru lqvwdqfh/ li wkh USL lv d udqgrp yduldeoh dqg li whfkqrorj|
vkrfnv pd| wdnh sodfh1 Wkxv/ jlyhq wkh fruuhodwlrq frh!flhqw H^g}t>g} sf`@tsfgw dqg








gw .+ tg}t . sfg}sf,

zklfk lv dqrwkhu vwdqgdug jhrphwulf Eurzqldq prwlrq wkdw fdq eh vwxglhg lq d vlplodu
zd|1
49Dffruglqj wr wkh Lqwhuwhpsrudo Fdslwdo Dvvhw Sulflqj Prgho/ lq idfw/ wkh wrwdo h{shfwhg
udwh ri uhwxuq  @ . pxvw vdwlvi| wkh uhodwlrqvkls  @ u.P zkhuh   +Pu,@P
lv wkh pdunhw sulfh ri ulvn/ zlwk sdudphwhuv P>5
P dqg P uhsuhvhqwlqj wkh h{shfwhg
uhwxuq/ wkh yduldqfh ri wkh pdunhw sruwirolr dqg wkh fruuhodwlrq frh!flhqw ehwzhhq wkh
udwh ri uhwxuq rq wkh dvvhw dqg wkdw rq wkh sruwirolr/ uhvshfwlyho|1 Xqghu ulvn dyhuvlrq/
wkhuhiruh/ wkh htxdolw| u   @   P krogv1 Dv vkrzq lq Phuwrq +4<<3/ Fk1 48,/ wkh
ulvn0dgmxvwhg guliw   P doorzv wkh ydoxdwlrq ri wkh up dv li lw zhuh ulvn qhxwudo1
4<zkhuh . do ghqrwhv wkh h{shfwdwlrq rshudwru/ TEE| lv wkh surmhfw ydoxh
xqghu wkh sulfh0fds uhjxodwlrq/ l1h1 wkh QSY ri wkh surmhfw dw wlph w1W k h
vroxwlrq ri wkh sureohp/ l1h1 wkh rswlpdo wlph ri lqyhvwphqwv/ zloo eh ghqhg
dv AW1 Sureohp +5<, lv wkhuhiruh dqdorjrxv wr wkh glvfuhwh0wlph sureohp +4<,1
Xvlqj g|qdplf surjudpplqj/ wkh up*v ydoxh TEE| fdq eh zulwwhq
dv
TEE| ' E|_| n e
3o_|. dTEE|n_E|o
H{sdqglqj wkh uljkw0kdqg vlgh dqg xvlqj Lw÷*v ohppd rqh rewdlqv





zkhuh T ' YT*YE| dqg T ' Y2T*Y2E|/ uhvshfwlyho|1 Iru
vlpsolflw|/ khuhdiwhu/ zh zloo rplw wkh wlph yduldeoh |1
Wr frpsxwh wkh ydoxh ixqfwlrq/ lw lv dvvxphg wkdw TEfc%'f c qdpho|
zkhq  lv yhu| vpdoo/ wkh surmhfw lv doprvw zruwkohvv/ dqg wkdw qr vshfxodwlyh
exeeohv h{lvw4:1 Wkxv/ htxdwlrq +63, kdv wkh iroorzlqj vroxwlrq
TEc%' *BE% +64,




zkhuh  lv d sdudphwhu wr eh ghwhuplqhg/ dqg qE% lv wkh srvlwlyh urrw ri
wkh iroorzlqj fkdudfwhulvwlf htxdwlrq4;
j2
2
qEq   n Eo  BE%q  o 'f
Lw lv hdv| wr dvfhuwdlq wkdw
YqE%
Y% : f1 Wkh rswlpdo lqyhvwphqw wlplqj fdq
eh frpsxwhg xvlqj wkh Ydoxh Pdwfklqj Frqglwlrq +YPF, dqg wkh Vprrwk
4:Zkhq  lv yhu| vpdoo/ lq idfw/ wkh suredelolw| ri lw ulvlqj wr wkh wuljjhu srlqw lv forvh
wr }hur1 Wkhuhiruh/ wkh ydoxh ixqfwlrq lv doprvw zruwkohvv1 Iru ixuwkhu ghwdlov rq wkh
erxqgdu| frqglwlrqv vhh Gl{lw dqg Slqg|fn +4<<7/ Fk1 8 dqg 9,1

















53Sdvwlqj Frqglwlrq +VSF,1 Wkh iruphu frqglwlrq uhtxluhv wkh qhw suhvhqw ydoxh
ri wkh surmhfw wr eh htxdo wr wkh rswlrq ydoxh wr ghihu lqyhvwphqw/ Ec%/
qdpho|
TEc%  U ' Ec% +YPF,
Wkh vhfrqg frqglwlrq uhtxluhv wkh vorshv ri wkh ixqfwlrqv dTEc%  Uo dqg
Ec% wr pdwfk






Frqglwlrqv Tdqg 7 fkdudfwhul}h rswlpdo wlph A W1 Qrwlfh wkdw/ jlyhq
+5:,/ wklv ydoxh fdq eh dvvrfldwhg wr d surw ohyho W= zkhqhyhu fxuuhqw surw
uhdfkhv W/w k h u pl q y h v w v 1
Wr vroyh wkh rswlpdo vwrsslqj wlph sureohp/ ohw xv vxevwlwxwh +64, dqg
+65, lqwr wkh T dqg wkh 71 Zh wkxv rewdlq d wzr0htxdwlrq v|vwhp
zlwk wzr xqnqrzqv= wkh wuljjhu srlqw ri c deryh zklfk lqyhvwphqw lv suri0







Wkh rswlrq ydoxh pxowlsoh lq htxdwlrq +66,/
qE%
qE%3 : c vkrzv wkdw wkh





BE% pxvw h{fhhg wkh















qdpho| d wljkwhqlqj ri wkh sulfh fds +lqfuhdvh lq %, uhgxfhv wkh zhgjh
qE%
qE%3
dqg/ wkhuhiruh/ ghfuhdvhv wkh rswlrq ydoxh1 Krzhyhu/ wklv wljkwhqlqj dovr lq0
fuhdvhv BE% dqg wkxv uhgxfhv wkh ydoxh ri wkh surmhfw/ T W
Ec%1W k l vp h d q v
4<Wkh frpsxwdwlrq ri D lv qrw qhfhvvdu| iru rxu sxusrvhv1 Krzhyhu/ vxevwlwxwlqj 
SF+{,







54wkdw dq lqfuhdvh lq % ghfuhdvhv erwk wkh h{shfwhg surw dqg wkh rssruwxqlw|



















Dv vkrzq e| Gl{lw dqg Slqg|fn +4<<7,/ zkr surylgh vrph qxphulfdo vlp0
xodwlrqv/ iru uhdvrqdeoh ydoxhv ri wkh sdudphwhuv/ wkh vljq ri wkh ghulydwlyh
YW
E%
Y% lv srvlwlyh/ qdpho| dq lqfuhdvh lq wkh % idfwru lqfuhdvhv wkh rswlrq
ixqfwlrq pruh wkdq wkh ydoxh ixqfwlrq/ wkhuhe| whqglqj wr srvwsrqh lqyhvw0
phqw1 Djdlq/ zh vhh wkdw wkh -U  % uxoh lv qrw qhxwudo wr lqyhvwphqw
ghflvlrqv/ dv fodlphg e| Ehhvoh| dqg Olwwohfklog +4<;<,1
815 Surw vkdulqj
Ohw xv qrz wxuq wr wkh sureohp zkhq uhjxodwlrq iroorzv d Surw Vkdulqj uxoh1
Li  	 h  wkh Eurzqldq prwlrq lv wkh vdph dv lq wkh suhylrxv vhfwlrq1 Li/
lqvwhdg/  : h / wkh Eurzqldq prwlrq ghvfulelqj wkh uhjxodwhg sd|r lv53
_'k
_| n j_5 +68,
zlwk k  -U  % n  n k^ 	k 1L i : h c wkhuhiruh/ wkh glylghqg udwh
lv jlyhq e| htxdolw| o  BE%'k  bj4c zklfk lpsolhv wkh lqhtxdolwlhv
BE% :B E% :B Z k h qdv z l w f ks r l q wh  lv lqwurgxfhg/ erwk wkh rswlrq
ixqfwlrq dqg wkh ydoxh ixqfwlrq pxvw eh vroyhg vhsdudwho| iru  	 h  dqg
 : h  Wkhq/ wkh ydoxhv dqg ghulydwlyhv ri wkh ixqfwlrqv duh htxdwhg dw wkh
vzlwfk srlqw 'h  +vhh Gl{lw dqg Slqg|fn/ 4<<7/ ss1 4;904;<,1
Lq rughu wr fkhfn zkhwkhu dq lqyhvwphqw surmhfw lv surwdeoh/ erwk h{0
solflw dqg rssruwxqlw| frvwv pxvw eh wdnhq lqwr dffrxqw1 Wkxv/ lqyhvwphqw
lv surwdeoh li +dqg zkhq, wkh suhvhqw glvfrxqwhg ydoxh ri ixwxuh surwv/ qhw
ri erwk frvwv/ lv srvlwlyh1 Vlploduo| wr wkh sulfh0fds fdvh/ wkh up*v sureohp







53Qrwlfh wkdw lw pd| zhoo kdsshq wkdw surw uvw jrhv eh|rqg h / zkloh dw d odwhu vwdjh
 ? h 1 Lq wklv fdvh 0 lq olqh zlwk wkh vslulw ri wkh phfkdqlvp dw vwdnh 0 wklv irupxodwlrq
jxdudqwhhv wkdw wkh sulfh fds jrhv edfn wr lwv ruljlqdo ohyho1
55Ohw xv vwduw zlwk wkh dqdo|vlv ri wkh rswlrq ydoxh/ zklfk lv d ixqfwlrq ri
fxuuhqw surwv/ l1h1 7Ec%1L qw k hEfc h  uhjlrq/ frqglwlrq 7Efc%'f
krogv/ dqg/ wkhuhiruh/ wkh ydoxh ixqfwlrq kdv wkh vwdqgdug irup qE%
Lq wkh Eh c4 uhjlrq/ lqvwhdg/ wkh rswlrq ixqfwlrq kdv wkh jhqhudo irup/
qdpho| lw lv jlyhq e| wkh vxp ri qE% dqg 2q2E% +zlwk  dqg 2 wr




qEq   n Eo  BE%
q  o 'f





qE% li  	 h 
qE% n 2q2E% li  : h 
+6:,
E| htxdwlqj wkh ydoxhv dqg wkh ghulydwlyhv ri wkh wzr frpsrqhqwv ri wkh
rswlrq ixqfwlrq dw srlqw 'h c zh fdq frpsxwh  dqg 2 dv ixqfwlrqv ri
 Dv vkrzq lq Dsshqgl{ D/    dqg 2  
Ohw xv qrz wxuq wr wkh ydoxh ixqfwlrq1 Wkh jhqhudo vroxwlrq ri wkh ydoxh
ixqfwlrq lv jlyhq e| wkh vxp ri d shushwxdo uhqw/ zlwk glvfrxqw udwh BE%/d q g
d krprjhqhrxv +h{srqhqwldo, sduw1 Djdlq/ lw lv dvvxphg wkdw T7Efc%'f
+qdpho| zkhq  lv yhu| vpdoo/ wkh surmhfw lv doprvw zruwkohvv, dqg wkdw qr







BE% n TqE% li  	 h 

BE% n T2q2E% li  : h 
+6;,
Dv vkrzq lq Dsshqgl{ D/ vwlwfklqj wrjhwkhu wkh wzr frpsrqhqwv ri wkh ydoxh
ixqfwlrq +6;, dw wkh vzlwfk srlqw 'h c rqh rewdlqv sdudphwhuv T dqg
T2c zkhuh T 	 f dqg T2 : f/ uhvshfwlyho|1 Erwk T dqg T2 ghshqg rq


















dqg lw lv hdv| wr dvfhuwdlq wkdw/ jlyhq ghulydwlyh
C4+{,
C{ A 3> lqhtxdolw| 4+{3, A 4+{,
krogv1
56uhsuhvhqwv wkh suhvhqw glvfrxqwhg ydoxh ri ixwxuh surw uhgxfwlrq gxh wr wkh
surw vkdulqj +zkhq  jrhv eh|rqg h 1 T2q2E% lv srvlwlyh dqg phdvxuhv
wkh suhvhqw glvfrxqwhg ydoxh ri wkh ixwxuh lqfuhdvh lq wkh surw sduwlflsdwlrq
zkhq  jrhv ehorz h  +lq idfw Yq2E%*Y 	 f
Dv vkrzq lq wkh suhylrxv vhfwlrq/ wkh up*v rswlpdo lqyhvwphqw wlplqj lv
rewdlqhg e| dsso|lqj wkh T dqg 71 Qdpho|/ vxevwlwxwlqj htxdwlrqv
+6:, dqg +6;, lqwr wkh T dqg 7 rqh rewdlqv wkh wuljjhu srlqw dqg
wkh xqnqrzq sdudphwhu ri wkh rswlrq ixqfwlrq1 Lq wkh Efc h  uhjlrq/ wkhvh
frqglwlrqv ohdg wr wkh iroorzlqj v|vwhp

BE% n T







zklfk |lhogv wkh vdph wuljjhu srlqw dv wkh rqh rewdlqhg xqghu wkh sxuh sulfh0






























Wkh htxdolw| ehwzhhq W
7E% dqg W
E% hvwdeolvkhv wkh iroorzlqj=
55Wkh frpsxwdwlrq ri F4 lv qrw qhfhvvdu| iru rxu sxusrvhv1 Krzhyhu/ lw lv hdv| wr vkrz
wkdw lw lv htxdo wr





















57Sursrvlwlrq 8 +Qhxwudolw| ri surw vkdulqj lq frqwlqxrxv wlph, Frqvlghu d
uhjxodwhg prqrsrolvw zklfk kdv wr ghflgh rq dq lqyhvwphqw ri d jlyhq dprxqw1
Zkhq ghpdqg lv xqfhuwdlq dv prghoohg lq +59, dqg wkh wlplqj ri lqyhvwphqw
lv hqgrjhqrxv/ fruuhfwlqj wkh -U% uxoh zlwk d surw vkdulqj hohphqw grhv
qrw dhfw wkh wlplqj ri lqyhvwphqw1
Uhpdun 7 Lqhtxdolw| W
7E% 	 h  lv qhfhvvdu| iru wkh deryh vroxwlrq wr h{0
lvw1 Wklv lv d wrwdoo| qdwxudo dvvxpswlrq lq rxu vhwwlqj1 Wr vhh zk|/ uhphpehu
wkdw W
7E% lv dvvrfldwhg wr dq lqyhvwphqw wlph AW
71 Kdylqj W
7E% : h 
zrxog phdq wkdw lqyhvwphqw lv xqghuwdnhq +l1h1 surgxfwlrq ehjlqv, zkhq wkh
surw ohyho lv douhdg| deryh h 1 Wklv lpsolhv wkdw surw vkdulqj lqwhuyhqhv
vlqfh wkh prphqw ri lqyhvwphqw lwvhoi1 Exw wkhq wkh -U  % vfkhph zrxog
vwduw iurp d ydoxh ri % douhdg| htxdo wr %1 Wklv reylrxvo| frqwudglfwv wkh
ghqlwlrq ri surw vkdulqj/ l1h1 wkh lghd wkdw uhjxodwlrq vwduwv zlwk d jlyhq
ydoxh ri %/ zklfk lv pdgh pruh vwulqjhqw dw d odwhu vwdjh/ lq fdvh surw jrhv
eh|rqg d fhuwdlq ohyho561
Wkh qhxwudolw| +lqglhuhqfh, uhvxow lv dq h{whqvlrq ri Sursrvlwlrq 7/ dqg
fdq eh h{sodlqhg dv iroorzv1 Surw vkdulqj lv htxlydohqw wr htxlw| sduwlflsd0
wlrq e| wkh frqvxphuv1 Uhfdoo/ lq idfw/ wkdw zkhq  : h / d jlyhq sduw ri wkh
vxusoxv lv uhglvwulexwhg wr wkh frqvxphuv1 Zkhq lqvwhdg  	 h c frqvxphuv
gr qrw vkduh wkh edg uhvxow1 Xvlqj wkh uhdo rswlrq dssurdfk zh fdq wkxv vd|
wkdw wkh surw vkdulqj ghylfh lv htxlydohqw wr d fdvh zkhuh frqvxphuv duh hq0
g r z h gz l w kds x wr s w l r qz l w kv w u l n hs u l f hh / zulwwhq rq wkh up*v surwv1 Li/
wkhuhiruh/ wkh up*v uhwxuq gursv ehorz h  +edg uhvxow,/ frqvxphuv vhoo wkhlu
htxlw| sduwlflsdwlrq dw }hur sulfh1 Wkhq/ wkh| zloo uh0ex| +dw }hur sulfh, wkhlu
sduwlflsdwlrq zkhq wkh up idfhv d jrrg uhvxow/ qdpho| zkhq  : h 1
Wr foduli| wklv srlqw/ ohw xv frqfhqwudwh rq wkh Efc h  uhjlrq +zlwk W
7E% 	
h / dqg uhfdoo htxdwlrqv +6:,/ +6;, dqg wkh vroxwlrq ri  W k hq h j d w l y hw h u p
TqE% phdvxuhv wkh ydoxh ri wkh frqvxphuv* sxw rswlrq/ zklfk pxvw eh
dgghg wr erwk wkh surmhfw ydoxh dqg wkh rswlrq ixqfwlrq1 Wklv dgglwlrq lv
qhfhvvdu| ehfdxvh/ luuhvshfwlyh ri zkhwkhu wkh up lv zdlwlqj ru surgxflqj/
d zruwk| sxw rswlrq lv rzqhg e| wkh frqvxphuv1 Vlqfh TqE% hqwhuv erwk
ixqfwlrqv/ wkh glhuhqfh dT7Ec%  7Ec%o lv lqghshqghqw ri wkh vzlwfk
ohyho h c wkhuhe| pdnlqj wkh surw0vkdulqj ghylfh qhxwudo1
56Rwkhuzlvh/ wkh wuljjhu srlqw zrxog kdyh wr eh frpsxwhg lq wkh uhjlrq +h >4,1 D qrq0
olqhdu v|vwhp ri htxdwlrqv zrxog wkhq eh rewdlqhg1 Lq wklv fdvh/ 
SV+{, dqg F4 zrxog eh
wkh xqnqrzqv/ exw wkh vroxwlrq iru F4 zrxog kdyh d glhuhqw iurp wkh rqh rewdlqhg lq wkh
+3> h , uhjlrq1 Pruhryhu/ jlyhq wkh qrq0olqhdulw| ri wkh deryh htxdwlrqv/ wkh v|vwhp vkrxog
eh vroyhg qxphulfdoo|1
58Hdv| frpsxwdwlrqv vkrz wkdw/ iru d jlyhq sd|r/ wkh kljkhu wkh vzlwfk
srlqw wkh juhdwhu wkh ydoxh ri T Wklv lpsolhv wkdw Y
Yh  ' YT
Yh  : f +zlwk
T 	 f Wkhuhiruh/ dq lqfuhdvh lq h  udlvhv erwk wkh ydoxh dqg wkh rswlrq
ixqfwlrq e| wkh vdph dprxqw/ dqg ylfh yhuvd1 Ilqdoo|/ qrwh wkdw wkh kljkhu
wkh vzlwfk srlqw h  wkh orzhu wkh sxw rswlrq ydoxh +0TqE% Ri frxuvh/ iru
h  $4 c surw vkdulqj ydqlvkhv/ dqg wkh sxw rswlrq wxuqv wr eh qlo1
9 Lqfuhphqwdo lqyhvwphqw dqg frvw uhgxfwlrq
Vr idu/ zh kdyh frqvlghuhg lqyhvwphqwv zklfk duh qhfhvvdu| wr surgxfh1 D
vhfrqg fdwhjru| ri lqyhvwphqw lv dw ohdvw dv uhohydqw +dqg dqdo|}hg lq wkh
olwhudwxuh,/ l1h1 frvw0uhgxflqj lqyhvwphqwv1 Lq wklv vhfwlrq zh zdqw wr h{whqg
wkh suhylrxv iudphzrun wr dffrpprgdwh iru wkh odwwhu fdwhjru|/ vkrzlqj krz
wkh vdph uhvxowv iroorz1 Wr wklv hqg/ zh prgli| Dvvxpswlrq 4 lq wkh iroorzlqj
zd|=
 Dvvxpswlrq 4* +lqyhvwphqw,1 Surgxfwlrq uhtxluhv d rqh0r lqyhvw0
phqw ri d jlyhq dprxqw U/w k d wl vx q g h u w d n h qd ww l p hf1D wd q |w l p h
|  f/ wkh up kdv wkh srvvlelolw| wr lqyhvw d ixuwkhu dprxqw U2/z k l f k
uhgxfhv lwv yduldeoh frvw1
Qrwlfh wkdw wkh up lv qrw reoljhg wr xqghuwdnh wkh wrwdo dprxqw U nU2
ri lqyhvwphqw lpphgldwho|1 Udwkhu/ lw fdq zdlw xqwlo wkh fxuuhqw sd|r lv
vx!flhqwo| kljk1 E| lqyhvwlqj U/ wkh up uhfhlyhv d shu0shulrg sd|r 
dqg dftxluhv dq +Dphulfdq fdoo, rswlrq wr lqyhvw djdlq1 Zkhq lw xqghuwdnhv
lqyhvwphqw U2/ yduldeoh surwv lqfuhdvh1
Wkh frvw uhgxfwlrq fdq eh prghoohg dv d grzqzdug mxps lq rshudwlqj
frvwv zlwk d frqwhpsrudqhrxv xszdug mxps lq surwv1 Iru vlpsolflw| zh
dvvxph wkdw wkh diwhu0lqyhvwphqw surw pdujlq dRE|  SE|o iroorzv wkh vdph
g|qdplfv dv dRE|  SE|oc qdpho|
E|'d RE|  S





[   iru |:A +75,
dqg A lv wkh rswlpdo wlph ri lqyhvwphqw U2c wr eh ghwhuplqhg571Q r w l f hw k d w
+75, fdswxuhv wkh lghd wkdw wkh vhfrqg lqyhvwphqw uhgxfhv frvwv/ exw d vlplodu
57Wkh dvvxpswlrq rq wkh surwv* xszdug mxps lpsolhv wkdw/ diwhu lqyhvwlqj L5> wkh|
hyroyh dffruglqj wkh iroorzlqj
^g+w,` @ +w,^gw . g}`=
59vwru| frxog eh wrog li lqyhvwphqw frqwulexwhv wr h{sdqg uhyhqxhv hyhq ixuwkhu1
914 Sulfh fds
Ohw xv qrz frpsxwh wkh up*v ydoxh ixqfwlrq1 Uhfdoo htxdwlrq +63,1 Zkhq
lqyhvwphqw U lv xqghuwdnhq/ jlyhq wkh erxqgdu| frqglwlrq T 
Efc%'f c








Qdpho|/ wkh up*v surmhfw lv jlyhq e| wkh shushwxdo uhqw *BE% soxv wkh
whup .qE%c zklfk phdvxuhv wkh ydoxh ri wkh rswlrq wr lqyhvw1 Wkxv/ wkh
up pd| qg lw surwdeoh wr lqyhvw li wkh qhw suhvhqw ydoxh ri lqyhvwphqw
U lv srvlwlyh/ l1h1 T 
Ec% :U  Wkhuhiruh/ wkh up pd| ghflgh wr hqwhu
wklv pdunhw hyhq li wkh suhvhqw ydoxh ri lwv fxuuhqw surwv/ duh qhjdwlyh/ l1h1

BE% 	U 1
Zkhq wkh up lqyhvwv U2c shu0shulrg surwv mxps xszdug dqg wkh up*v
surmhfw ehfrphv T 2
Ec%1 Vlqfh/ e| dvvxpswlrq/ wkhuh duh qr exeeohv dqg
frqglwlrq T 2










Jlyhq htxdwlrqv Ee dqgEee/ rqh fdq frpsxwh wkh wuljjhu srlqw deryh zklfk
lqfuhphqwdo lqyhvwphqw lv surwdeoh1 Lw lv zruwk qrwlqj wkdw wkh surmhfw*v
ixqfwlrq T 
Ec% lqfoxghv wkh rssruwxqlw| frvw ri xqghuwdnlqj lqyhvwphqw
U2 Rq wkh rqh kdqg/ lq idfw/ lqyhvwphqw U2 lqfuhdvhv surwv1 Rq wkh rwkhu
kdqg/ lw hqwdlov wkh orvv ri wkh shushwxdo uhqw hduqhg zlwk lqyhvwphqw U dqg
wkh h{huflvh ri wkh fdoo rswlrq1 Wkxv/ lqyhvwphqw lv surwdeoh li wkh up*v
surmhfw lv dw ohdvw htxdo wr wkh vxp ri wkh h{solflw frvw U2 dqg wkh rssruwxqlw|
frvw T 











zkhuh wkh wuljjhu srlqw W
 dqg sdudphwhu . duh wkh xqnqrzqv1 Vroylqj










Ohw xv qrz wxuq wr wkh Surw Vkdulqj uxoh1 Li  	 h  wkh Eurzqldq prwlrq lv
wkh vdph dv lq wkh suhylrxv vhfwlrq1 Lq wkh Efc h  uhjlrq/ wkh up*v surmhfw lv
jlyhq e| wkh shushwxdo uhqw *BE% soxv d whup 8qE%c zklfk phdvxuhv wkh
ydoxh ri wkh rswlrq wr uhgxfh frvwv1 Lq wkh Eh c4 uhjlrq/ wkh ydoxh ixqfwlrq
kdv wkh jhqhudo irup/ qdpho| lw lv jlyhq e| wkh vxp ri CqE% dqg C2q2E%








BE% n 8qE% li  	 h 

BE% n CqE% n C2q2E% li  : h 
+79,
E| htxdwlqj wkh ydoxhv dqg wkh ghulydwlyhv ri wkh wzr frpsrqhqwv ri wkh
rswlrq ixqfwlrq dw srlqw 'h c zh fdq frpsxwh C dqg C2 dv ixqfwlrqv ri
8 Lw lv srvvleoh wr vkrz59 wkdw C  8 dqg C2  8
Ohw xv qrz wxuq wr wkh ydoxh ixqfwlrq diwhu lqyhvwlqj U2 Wkh jhqhudo vr0
oxwlrq ri wkh ydoxh ixqfwlrq lv jlyhq e| wkh vxp ri d shushwxdo uhqw/ zlwk
glvfrxqw udwh BE%/ dqg d krprjhqhrxv +h{srqhqwldo, sduw1 Djdlq/ wr frp0
sxwh wkh ydoxh ixqfwlrq/ lw lv dvvxphg wkdw T 2
7Efc%'f+qdpho| zkhq  lv
yhu| vpdoo/ wkh surmhfw lv doprvw zruwkohvv, dqg wkdw qr vshfxodwlyh exeeohv







C A 3> qdpho| wkh juhdwhu wkh lqfuhdvh lq surwdelolw|/ wkh pruh ydoxdeoh
wkh rswlrq wr uhgxfh frvwv lv1
59Wkh wzr0htxdwlrq v|vwhp rewdlqhg lv=
+ h 
+{, . I4h 4+{, @
h 
+{, . J4h 4+{3, . J5h 5+{3,>
4
+{, . I44+{,h 4+{,4 @ 4
+{, . J44+{3,h 4+{3,4=
Vroylqj iru J4 dqg J5> rqh rewdlqv J4  I4 dqg J5  I4=








BE% n uqE% li  	 h 
[
BE% n u2q2E% li  : h 
+7:,
Dv vkrzq lq Dsshqgl{ E/ sdudphwhuv u dqg u2 duh htxdo wr u '[ T 	 f
dqg u2 '[ T2 : f/ uhvshfwlyho|1 Uhfdoolqj htxdwlrq +6;,/ zh fdq wkxv vkrz
wkdw T 2
7Ec%'[ T7Ec% Olnh wkh rqh0r fdvh/ erwk u dqg u2 ghshqg
rq wkh uhjxodwru| frh!flhqwv % dqg % Lq sduwlfxodu/ uqE% lv qhjdwlyh dqg
uhsuhvhqwv wkh suhvhqw glvfrxqwhg ydoxh ri ixwxuh surw uhgxfwlrq gxh wr wkh
surw vkdulqj +zkhq  jrhv eh|rqg h 1 u2q2E% lv srvlwlyh dqg phdvxuhv
wkh suhvhqw glvfrxqwhg ydoxh ri wkh ixwxuh lqfuhdvh lq wkh surw sduwlflsdwlrq
zkhq  jrhv ehorz h  +lq idfw Yq2E%*Y 	 f
Dv vkrzq lq wkh suhylrxv vhfwlrq/ wkh up*v rswlpdo lqyhvwphqw wlplqj lv
rewdlqhg e| dsso|lqj wkh Tdqg 71 Vxevwlwxwlqj htxdwlrqv +79, dqg
+7:, lqwr wkh Tdqg 7 rqh rewdlqv wkh wuljjhu srlqw dqg wkh xqnqrzq
sdudphwhu ri wkh rswlrq ixqfwlrq1 Lq wkh Efc h  uhjlrq/ wkhvh frqglwlrqv ohdg
wr wkh iroorzlqj v|vwhp
[
BE% n uqE%  U2 ' 
BE% n 8qE%
[


















Wklv fdq eh vxppdul}hg lq wkh iroorzlqj zd|=
5:Hdv| frpsxwdwlrqv vkrz wkdw








5<Sursrvlwlrq 9 +Qhxwudolw| ri surw vkdulqj rq frvw0uhgxflqj lqyhvwphqw,
Frqvlghu d uhjxodwhg prqrsrolvw zklfk kdv wr ghflgh rq d frvw0uhgxflqj lq0
yhvwphqw ri d jlyhq dprxqw1 Zkhq ghpdqg lv xqfhuwdlq dv prghoohg lq
+59, dqg wkh wlplqj ri frvw0uhgxflqj lqyhvwphqw lv hqgrjhqrxv/ fruuhfwlqj
wkh -U  % uxoh zlwk d surw vkdulqj hohphqw grhv qrw dhfw wkh wlplqj ri
lqyhvwphqw1
Wklv uhvxow vlpso| uh hfwv wkh sdudooho ehwzhhq orrvhqlqj wkh sulfh0fds
dqg uhgxflqj frvwv1 Erwk hyhqwv uhsuhvhqw jrrg qhzv dqg wkh hqgrjhqhlw|
ri wkh ghflvlrq wr uhgxfh frvwv grhv qrw dhfw wkh qhxwudolw| uhvxow ghyhorshg
lq wkh suhylrxv vhfwlrq1
: Frqfoxvlrqv
Uhodwlyh wr wkh h{lvwlqj olwhudwxuh/ zklfk lpsolflwo| dvvxphg uhyhuvleoh lq0
yhvwphqw e| uhjxodwhg upv/ rxu uhvxowv dsshdu vljqlfdqwo| glhuhqw1 Zkloh
fxuuhqw olwhudwxuh lqglfdwhv wkdw surw0vkdulqj kdv d qhjdwlyh hhfw rq lq0
yhvwphqw ghflvlrqv/ rxu sdshu vkrzv wkdw wklv lv qrw wuxh1 Zkdw pdnhv d
glhuhqfh lv wkh lqwurgxfwlrq ri wzr idluo| uhdolvwlf dvvxpswlrqv= lqyhvwphqw
luuhyhuvlelolw| dqg wkh up*v delolw| wr ghflgh zkhq xqghuwdnlqj lw1 Wklv lp0
solhv wkdw wkh up lv hqgrzhg zlwk d fdoo rswlrq wr ghod|/ zklfk h{sluhv zkhq
lqyhvwphqw lv xqghuwdnhq1 Zh kdyh wkxv vkrzq wkdw d surw0vkdulqj ghylfh
uhgxfhv erwk wkh ydoxh ri wkh surmhfw dqg wkh ydoxh ri wkh rswlrq wr zdlw
e| wkh vdph dprxqw1 Dffruglqj wr wkh Edg Qhzv Sulqflsoh/ wkhuhiruh/ qr
dgglwlrqdo glvwruwlrq lv lqwurgxfhg/ zlwk uhvshfw wr sulfh fds1
Pruhryhu/ lw lv zruwk qrwlqj wkdw rqh ri wkh uhjxodwruv* pdlq wdujhwv lv wkh
uhqw h{wudfwlrq shu vh1 Diwhu doo/ wkh yhu| qrwlrq ri surw0vkdulqj frphv iurp
wkh lghd wkdw d vfkhph zklfk |lhogv dq h{fhvvlyho| lpedodqfhg glvwulexwlrq ri
uhqwv lv xqghvludeoh/ dqg wkh udwh ri uhwxuq uhjxodwlrq vfkhph vwloo suhydlolqj
lq d odujh sduw ri wkh XV lv edvhg rq wkh lghd wkdw uhvwudlqlqj prqrsro| uhqwv
lv d jrdo e| lwvhoi1
Zkdw zh vkrz khuh/ wkhuhiruh/ kdv dq lpsruwdqw srolf| lpsolfdwlrq1 Vlqfh
surw vkdulqj kdv d juhdwhu delolw| wr udlvh uhqwv wkdq sulfh fds/ exw grhv qrw
fdxvh dq| dgglwlrqdo glvwruwlrq/ lw lv srvvleoh wr h{wudfw wkh vdph dprxqw
ri uhqwv zlwk d orzhu ydoxh ri % Jlyhq wkh dprxqw ri uhqwv h{wudfwhg iurp
wkh prqrsrolvw/ xqghu surw vkdulqj wkh wuljjhu srlqw deryh zklfk lqyhvw0
phqw lv surwdeoh lv wkxv orzhu wkdq xqghu d sxuh sulfh fds> lq rwkhu zrugv/
lqyhvwphqw lv xqghuwdnhq hduolhu wkdq xqghu wkh sxuh sulfh fds uhjlph1
D txhvwlrq wkdw vwloo uhpdlqv rshq/ lv wkh uroh wkdw srolwlfdo xqfhuwdlqw|
sod|v1 Rqh ri wkh uhdvrqv zk| surw vkdulqj kdv ehhq sursrvhg lv wkdw uhj0
xodwru| dxwkrulwlhv duh xqdeoh wr frpplw qrw wr lqwhuyhqh li wkh uhjxodwhg
63up*v surwv wxuq rxw wr eh yhu| kljk1 E| dxwrpdwlfdoo| fxuelqj surwv/ d
volglqj vfdoh ghylfh pljkw ghfuhdvh wkh uhjxodwru*v lqfhqwlyh wr lqwhuyhqh/
wkhuhe| lqfuhdvlqj wkh up*v lqfhqwlyh wr lqyhvw1 Wr zkdw h{whqw wklv dujx0
phqw uhdoo| dssolhv lq wkh vhw0xs zh kdyh ghyhorshg/ lv d txhvwlrq pdun wkdw
zh ohdyh iru ixwxuh lqyhvwljdwlrq1
; Dsshqglfhv
;14 Dsshqgl{ D
Lq wklv Dsshqgl{ zh uvw frpsxwh sdudphwhuv  dqg 2 dv ixqfwlrqv ri 
Wkhq/ sdudphwhuv Tdqg T2 duh rewdlqhg1
Ohw xv vwduw zlwk sdudphwhuv  dqg 21 Uhfdoo htxdwlrq +6;,1 Xvlqj
wkh YPF dqg VSF dw srlqw 'h  +qdpho|/ htxdwlqj wkh ydoxhv dqg wkh
ghulydwlyhv ri wkh wzr frpsrqhqwv ri wkh rswlrq ixqfwlrq dw srlqw 'h  zh
rewdlq
h qE% ' h qE% n 2h q2E%
qE%h qE%3 ' qE%h qE%3 n 2q2E%h q2E%3










Vlqfh qE% :q E%c zh kdyh=    dqg 2  
Ohw xv qrz wxuq wr wkh ydoxh ixqfwlrq1 Xvlqj wkh YPF dqg VSF dw 'h 
zh rewdlq d v|vwhp zlwk wzr htxdwlrqv dqg wzr xqnqrzqv +Tdqg T2,=
h 
BE% n Th qE% '
h 
BE% n T2h q2E%c

BE% n TqE%h qE% ' 
BE% n T2q2E%h dq2E%3o
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64Qrwh wkdw/ lq wkh uhjlrq Efc h c  pxvw eh srvlwlyh lq rughu wr kdyh d srvlwlyh
rswlrq ixqfwlrq1 Rwkhuzlvh/ lw zrxog qrw kdyh dq| hfrqrplf phdqlqj1 Uhfdoo
wkdw





























Lq wklv Dsshqgl{ zh frpsxwh u dqg u2 Vwlwfklqj wrjhwkhu wkh wzr frp0
srqhqwv ri wkh ydoxh ixqfwlrq +7:, dw wkh vzlwfk srlqw 'h c rqh rewdlqv
sdudphwhuv
[h 
BE% n uh qE% ' [h 
BE% n u2h q2E%
[
BE% n uqE%h dqE%3o ' [
BE% n u2q2E%h dq2E%3o
Vroylqj iru udqg u2 |lhogv
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Uhihuhqfhv
^4` Deho D1E1/ D1N1 Gl{lw/ M1F1 Hehuo| dqg U1V1 Slqg|fn +4<<9,/ Rswlrqv/
wkh Ydoxh ri Fdslwdo/ dqg Lqyhvwphqw/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/
y1 444/ lvv1 6/ ss1 :860::1
^5` Deho D1E1 dqg M1F1 Hehuo| +4<<9,/ Rswlpdo Lqyhvwphqw zlwk Frvwo|
Uhyhuvlelolw|/ Uhylhz ri Hfrqrplf Vwxglhv/ y1 96/ lvv1 7/ ss1 8;40<61
^6` Dupvwurqj/ P1 V1 Frzdq dqg M1 Ylfnhuv +4<<8,/ Uhjxodwru| Uhirup1 Hfr0
qrplf Dqdo|vlv dqg Eulwlvk H{shulhqfh/ PLW Suhvv/ Fdpeulgjh/ Pdvv1
65^7` Ehhvoh|/ P1 dqg V1 Olwwohfklog +4<;<,/ Wkh Uhjxodwlrq ri Sulydwl}hg Pr0
qrsrolhv lq wkh Xqlwhg Nlqjgrp/ Udqg Mrxuqdo ri Hfrqrplfv/ 53/ 7870:51
^8` Ehuqdqnh/ E1V1 +4<;6,/ Luuhyhuvlelolw|/ Xqfhuwdlqw|/ dqg F|folfdo Lqyhvw0
phqw/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/< ; /; 8 0 4 3 6 1
^9` Ehuwrod/ J1 +4<<;,/ Luuhyhuvleoh Lqyhvwphqw/ Uhvhdufk lq Hfrqrplfv/
85+4,/ 606:1
^:` Exuqv/ S1/ U1 Wxuyh| dqg W1 J1 Zh|pdq0Mrqhv +4<<;,/ Wkh Ehkdylru ri
wkh Ilup xqghu Dowhuqdwlyh Uhjxodwru| Frqvwudlqwv/ Vfrwwlvk Mrxuqdo ri
Srolwlfdo Hfrqrp|/7 8 + 5 , /4 6 6 0 8 :
^;` Fuhz/ P1 dqg S1 Nohlqgruihu +4<<9,/ Lqfhqwlyh Uhjxodwlrq lq wkh Xqlwhg
Nlqjgrp dqg wkh Xqlwhg Vwdwhv= Vrph Ohvvrqv/ Mrxuqdo ri Uhjxodwru|
Hfrqrplfv/< /5 4 4 0 5 8 1
^<` Gl{lw/ D1 dqg Slqg|fn U1V1 +4<<7,/ Lqyhvwphqw xqghu Xqfhuwdlqw|/
Sulqfhwrq Xqlyhuvlw| Suhvv1
^43` Gl{lw/ D1 +4<<8,/ Luuhyhuvleoh Lqyhvwphqw zlwk Xqfhuwdlqw| dqg Vfdoh
Hfrqrplhv/ Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro/ 4</ 65:0831
^44` Nduolq V1 dqg K1P1 Wd|oru +4<:8,/ D Iluvw Frxuvh lq Vwrfkdvwlf
Surfhvvhv/ Qhz \run/ Dfdghplf Suhvv1
^45` Odrqw/ M1 M1 dqg M1 Wluroh +4<;9,/ Xvlqj Frvw Revhuydwlrqv wr Uhjxodwh
Ilupv/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ yro1<7/ 9470741
^46` O|rq/ W1 +4<<9,/ D Prgho ri Volglqj0Vfdoh Uhjxodwlrq/ Mrxuqdo ri Uhjx0
odwru| Hfrqrplfv/< /5 5 : 0 7 : 1
^47` O|rq/ W1 dqg M1 Pd|r +5333,/ Uhjxodwru| Rssruwxqlvp dqg Lqyhvwphqw
ehkdylru= Hylghqfh iurp wkh X1V1 Hohfwulflw| Xwlolw| Lqgxvwu|/ Lqgldqd
Xqlyhuvlw| Glvfxvvlrq Sdshu1
^48` Pd|hu/ F1 dqg M1 Ylfnhuv +4<<9,/ Surw0Vkdulqj Uhjxodwlrq= Dq Hfr0
qrplf Dssudlvdo/ Ilvfdo Vwxglhv/ 4:/ 404;1
^49` PfGrqdog/ U1 dqg G1 Vlhjho +4<;8,/ Lqyhvwphqw dqg wkh Ydoxdwlrq ri
Ilupv Zkhq Wkhuh lv dq Rswlrq wr Vkxw Grzq/ Lqwhuqdwlrqdo Hfrqrplf
Uhylhz/ 59/ 66407<1
^4:` PfGrqdog/ U1 dqg G1 Vlhjho +4<;9,/ Wkh Ydoxh ri Zdlwlqj wr Lqyhvw/
Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 434/ :3:05;1
66^4;` Phuwrq/ U1F1 +4<<3,/ Frqwlqxrxv0wlph Ilqdqfh/ Eodfnzhoo*v/ Fdpeulgjh/
Pdvv11
^4<` Vdsslqjwrq/ G1 dqg G1 Zhlvpdq +4<<9,/ Uhyhqxh Vkdulqj lq Lqfhqwlyh
Uhjxodwlrq Sodqv/ Lqirupdwlrq Hfrqrplfv dqg Srolf|/; /5 5 < 0 7 ; 1
^53` Wuljhrujlv/ O1 +4<<9,/ Uhdo Rswlrqv/ Pdqdjhuldo Ioh{lelolw| dqg Vwudwhj|
lq Uhvrxufh Doorfdwlrq/ PLW Suhvv/ Fdpeulgjh/ Pdvv11
^54` Zhlvpdq/ G1 +4<<6,/ Vxshulru Uhjxodwru| Uhjlphv lq Wkhru| dqg lq
Sudfwlfh/ Mrxuqdo ri Uhjxodwru| Hfrqrplfv/8 /6 8 8 0 9 9 1
67